Teknisk- økonomiske løsninger for aggregatorrollen i et marked med Smart Grid by Landmark, Victoria Fearnley & Lervik, Victoria
Teknisk- økonomiske løsninger for 




Industriell økonomi og teknologiledelse
Hovedveileder: Asgeir Tomasgard, IØT







- uttak av masteroppgave
1. Studentens personalia
Etternavn, fornavn Fødseisdato





Fakultet for Samfunnsvitenskap og teknologiledelse
lnstitutt
institutt for industriell økonomi og teknologiledelse
Stuciieprogram Hovedprofil
Industriell økonomi og teknologiledelse Anvendt økonomi og optimering
3. Masteroppgave
Oppstartsdato lnnleveringsfrist
16. jan 2012 11. jun 2012
Oppgavens (foreiøpige) tittel
Teknisk- økonomiske løsninger for aggregatorrollen i et marked med smarte nett
Oppgavetekst/Problembeskrivelse
Formàiet med oppgaven er analysere ressursene tiigjengeiig for en aggregator, herunder distribuert produksjon,
energilager og fleksibeit forbruk. økonomisk potensial samt mulige tekniske iøsninger vii bli identifisert.
Hovedinnhoid:
- introduksjon til aggregatorrolien i Smart Grid markedet.
- Det vii belyses hvor mye fleksibilitet det er realistisk at eksisterer bade pa forbruks- og produksjonssiden.
Karakteristikker ved fleksibiliteten blir vurdert (mulighet for garantere fleksibiliteten, varighet osv.).
- Optimeringsmodell for kortsiktig optimering av ressursene under en aggregator. UHke typer málfunksjoner vii bli
benyttet.
- Deflnisjon av case som benyttes til a teste modeil.
- innhenting av case-data for kunne kjøre beregninger pa optimeringsmodellen.
- implementering av modeii i Xpress.
- Diskusjon rundt resultater 09 sensitivitetsanalyse.
- Diskusjon rundt hvilken aktør som kan ta pa seg roUen som aggregator.
- Konktraktsmessige forhoid mellom sluttkunde, aggregator og nettseiskapet.
Hovedveiieder ved institutt Medveileder(e) ved institutt
Professor Asgeir Tomasgard
Merknader
I uke ekstra p.g.a pâske.
Side I av2
4. Underskrift
Student: Je9 erkIrer herved at jeg bar satt meg inn i gjeldende bestemmelser for mastergradsstudiet og
at jeg oppfyller kravene for adgang til a pàbegynne oppgaven, herunder eventuelle praksiskrav.
Partene er gjort kjent med avtalens vilkàr, samt kapitlene I studiehándboken cm generelle regler og aktuell
studieplan for masterstudiet.
1 3 0 L 20 i 2.
Sted og dato /7
i( En4
Student Hove,d’eiIeder
Originalen lagres I NTNUs elektroniske arkiv. Kopi av avtalen sendes til instituttet og studenten.




- uttak av masteroppgave
1. Studentens personalia
Etternavn, fornavn Fødselsdato





Fakultet for Samfunnsvitenskap og teknologiiedeise
institutt
institutt for industriell økonomi og teknologiledelse
Studieprogram Hovedprofil





Teknisk- økonomiske løsninger for aggregatorrollen i et marked med smarte nett
OppgavetekstlProbiembeskrivelse
Formâlet med oppgaven er a analysere ressursene tiigjengelig for en aggregator, herunder distribuert produksjon,
energilager og fleksibeit forbruk. økonomisk potensial samt mulige tekniske løsninger vii bli identifisert.
Hovedinnhold:
- introduksjon til aggregatorroilen i Smart Grid markedet.
- Det vii belyses hvor mye fleksibilitet det er realistisk at eksisterer bade pa forbruks- og produksjonssiden.
Karakteristikker ved fleksibiiiteten blir vurdert (mulighet for garantere fleksibiliteten, varighet osv.).
- Optimeringsmodell for kortsiktig optimering av ressursene under en aggregator. Ulike typer máifunksjoner vii bli
benyttet.
- Definisjon av case som benyttes til a teste modeli.
- Innhenting av case-data for a kunne kjøre beregninger pa optimeringsmodellen.
- implementering av modeil i Xpress.
- Diskusjon rundt resultater og sensitivitetsanalyse.
- Diskusjon rundt hvilken aktør som kan ta pa seg rollen som aggregator.
- Konktraktsmessige forhold meilom siuttkunde, aggregator og nettselskapet.
Hovedveileder ved institutt Medveileder(e) ved institutt
Professor Asgeir Tomasgard
Merknader
I uke ekstra p.g.a pàske.
Side I av 2
4. Underskrift
Student: Je9 erkIrer herved at jeg har satt meg inn i gjeldende bestemmelser for rnastergradsstudiet og
atjeg oppfyller kravene for adgang til a pábegynne oppgaven, herunder eventuelle praksiskrav.





Originalen lagres i NTNUs elektroniske arkiv. Kopi av avtalen sendes til instituttet og studenten.




1. Studenter i samarbeidsgruppen
Etternavn, fornavn Fødselsdato
LLadmark, Victoria Fearnley 14. jun 1988
Etternavn, fornavn Fødsesdato
Lervik, Victoria 12. des 1987
2. Hovedveileder
Etternavn, fornavn Institutt
Tomasgard, Asgeir Institutt for industriell økonomi og teknologiledelse
3. Masteroppgave
Oppgavens (foreløpige) tittel
Teknisk- økonomiske Iøsninger for aggregatorrollen i et marked med smarte nett
4. Bedømmelse
Kandidatene skal ha individuell bedømmelse
Kandidatene skal ha fe//es bedømmelse
5/O /O// 1/ iV -
Steg dato Victoria Fearnley Landmark
‘ HoedeiIeder Victoria ervik
Originalen oppbevares pa instituttet.
Side I av I

!""





Z""
0+-%-%B&4'*-/(2$00$'"(*"A(&,+0%'4'*-/(2$00$'".1''$".(/34'$&$-"4"%400$**"%40"5"4'.012$&$".C6)" +," .&+A%" (*" /4'4/$&4'*" +," 13+0+'-$=" E+/0$%" ,400$" 2$%%$" 1%*C(&%" $%" A100-%$'24*"3$-01%'4'*-,$&.%6B"A(&"$'"+**&$*+%(&="% "
[""








Y''$'";<!a"$&"2$%")50+*%"+%"+00$"'(&-.$"?1--%+'2$&"-.+0"?+"-5.+0%"&'("4'-%+00$&%="""DHE:"+,+'-$&%$"/50$@"(*" -%B&$-B-%$/:" $&" $'" A$00$-3$%$*'$0-$" A(&"?+&2U+&$"(*" -(A%U+&$" -(/".&$,$-" A(&" 5" .1''$" AC$&'+,0$-$" -%&6/A(&3&1." ?(-" 2$'" $'.$0%$" -%&6/.1'2$=" DHE"%40&$%%$0$**$&"A(&"$'"-%(&"$'2&4'*"+,".&+A%3&+'-C$'R"()*+"%,+-./%O$00$-"A(&"A(&-.'4'*$'"(*"%$.'(0(*41%,4.04'*$'"$&"+%" A0$.-43404%$%$'")5" A(&3&1.--42$'"$&"+'%+%%"5"6.$="f
Q""
!"#$#$%&'()*+,&*-(.-/$.0(1-("

;< #93=8978%=7>9?4%gh+'*:" $%" +0=:" ;<!<i" )&$-$'%$&$&" $'" .,+04%+%4," /(2$00" A(&" 4'%$004*$'%U"%&+24'*j/$%$&4'*j34004'*" -B-%$/$&" (*" 2$'-" 4/)0$/$'%$&4'*" 4" 2$/+'2" -42$" 0(+2"/+'+*$/$'%:" #EPH=" gh+'*:" $%" +0=:" ;<!<i" %+&" 1%*+'*-)1'.%" 4" +%" '$%%2&4A%" ,40" 304" /$&"1%A(&2&$'2$" 4" A&$/%42$'-" /+&.$2" /$2" 24-%&431$&%" )&(21.-C('" (*" 2$/+'2" &$-)('-$="H(2$00$'"+'%+&"+%".1'2$'$"A5&"%40*+'*")5"-)(%)&4-$&"(*"2$&/$2".+'"A0B%%$"A(&3&1."/$2"0+*$&.+&+.%$&4-%4..$&" A(&" 5" -)+&$" .(-%'+2$&=" D&%4..$0$'" %&$..$&" A&$/" ()),+&/4'*" +,",+&/%,+''-%+'.$&" -(/" $'" +," 0+-%%B)$'$" /$2" 0+*$&.+&+.%$&4-%4..$&=" #$%" 304&" 4..$")&$-$'%$&%"'($'"/+%$/+%4-."/(2$00:"/104*?$%$'$"$&".1'"24-.1%$&%=""gd('$C(:"$%"+0=:";<!<i"?+&"1%,4.0$%"$'"$'.$0"PfgV4('*:"$%"+0=:";<!!igF+%-4-"k"F4+''+.4-:";<!!i")&$-$'%$&$&"$'"2$%$&/4'4-%4-."?$0%+00-/(2$00"A(&"5"/4'4/$&$"?1--%+'2$&-"$'$&*4@"(*"+,-+,'-.(-%'+2$&"4"%400$**"%40".(-%'+2$'$"$%".&+A%-$0-.+)"A5&",$2"
b""
gK+-%$*+&2:" $%" +0=:" ;<!;i" )&$-$'%$&$&" (*-5" $'" /(2$00" A(&" 5" /4'4/$&$" ?1-?(02'4'*$&-"-%&6/.(-%'+2$&="H(2$00$'"4'.012$&$&"352$"0+*$&:"$0340"(*"A0$.-430$" 0+-%$&="K$-10%+%$%"+,"+&3$42$%"$&"+%"0+-%-%B&4'*",40"/4'4/$&$"fDK"&+%$':"%())0+-%"(,$&"*C$''(/-'4%%-0+-%="O(&"5"A5"%40"2$%%$")$.$&"A(&A+%%$&'$")5"+%"A0$&$"?1-"31&2$".((&24'$&$-:"A(&"4..$"5"3+&$"A(&-.B,$"%())0+-%$'"A&+"2$"%4/$'$"2$"A(&$.(//$&"4"2+*"%40"'B$"%4/$&="G$2".((&24'$&4'*".+'"0+-%@)&(A40$'"C$,'$-"1%"(*"'$%%2&4A%".+'"-50$2$-"304"3$%B2$04*"$'.0$&$="D&%4..$0$'")&$-$'%$&$&"(*-5"#Pd
@< (24933>95A7?B9359%H(2$00$'"$&"1%+&3$42$%"/$2"?$'-B'")5"$'"$'.$0%"?1--%+'2"-(/".1'"$&"-%&6/A(&3&1.$&R"4..$" )&(-1/$'%" gP+'2/+&." k" P$&,4.:" ;<!!i=" S1'2$'" -.+0" +,3402$" 2$'" +0/4''$04*$"'(&-.$" ?1--%+'2" -04." 2$'" $&" 4" 2+*" (*" ?+&" 4..$" 0+*$&/104*?$%$&" %40*C$'*$04*="H50$%" $&" 5".,+'%4A4-$&$"?,40.$".(-%'+2-.1%%"$'".+'"-$"A(&"-$*"+%"24--$".1'2$'$".+'"())'5"*C$''(/"352$"0+-%A0B%%4'*"(*"0+-%-%B&4'*="O(&3&1."$&"2$&A(&"2$0%"4''"4"104.$".+%$*(&4$&R"/5@0+-%$&:",(01/0+-%$&"(*"A0$.-430$"0+-%$&="904.%"+&3$42$%"+,"gd('$C(:"$%"+0=:";<!<i
@<;< (CD3=5897%H5@0+-%$&" &$)&$-$'%$&$&" A(&3&1." 4" ?C$//$%" -(/" .1'2$'" +'-$&" -(/" A(&" ,$&24A100%" %40" 5"&$21-$&$"$00$&"A0B%%$:"2+"2$%%$",40")5,4&.$"2$&$-".1'2$%40A&$2-?$%"4"A(&"-%(&:"'$*+%4,"*&+2="H$2" 2+*$'-" &$0+%4,%" -$%%" 0+,$" )&4--,4'*'4'*$&" +'-$&" A(&A+%%$&'$" 2$%" -(/" &$+04-%4-." +%"
!<""
-%(&$" 2$0$&" +," -%&6/A(&3&1.$%" ?(-" '(&-.$" ?1--%+'2$&" $&" +," $'" -04." +&%=" M.-$/)0$&" )5"2$%%$"$&"3$0B-'4'*:"8G:"+))+&+%$&"%40"/+%0+*4'*"-(/"-%$.$(,'"(-,=""
a"(*";Z:"$&")&4-$'$"&$0+%4,%" 04.$"-(/"2$%"-$'$&$",40",4-$-="P+-%@A0B%%4'*" 4" 2$%%$" %42-&(//$%" ,40" 2$&/$2" *4" 0+,$" *$,4'-%$&=" O(&" 2$%" %&$2C$" 1%*C6&"()),+-./+-.4':",+-.$/+-.4'"(*"%6&.$%&(//$0"%40"-+//$'"(/"0+*"a"l"+,"$'"*C$''(/@-'4%%04*" ?1--%+'2-" A(&3&1.:" -+//$'04*'$%" /$2" ![" l" A&+" ,+&/%,+''-%+'.$'" +0$'$"gL+A-01'2:" ;<!;i=" E+/0$%" 3$%B&" 2$%%$" +%" .(-%'+2-3$-)+&$0-$&" *C$''(/" 0+-%A0B%%4'*" +,"24--$"/+-.4'$'$"-B'$-"5"304"-,I&%"-/5="""""
@<H< !39A5?>39%3=5897%S1'2$'" $&" ,4004*" %40" 5" &$21-$&$" A(&3&1." A&+" 2$" A0$.-430$" 0+-%$'$=" Y" $'" +0/4''$04*" '(&-."?1--%+'2" +'-$&" A(&A+%%$&'$" 2$%" &$+04-%4-." +%" %(" 0+-%$&" $&" A0$.-430$R" ,+&/$.+30$&" g4"3+2$*10,i" (*" )+'$0(,'$&=" #4--$" %(" 0+-%$'$" 1%*C6&" %40" -+//$'" `["l" +," A(&3&1.$%" 4" $'"*$'$&$00" ?1--%+'2=" Y" 04*'$'2$" A(&-.'4'*-+&3$42" $&" +4&" N('24%4('" (*" ,+&/$.+30$&" 4"()).C6&-$0" (/%+0%" -(/" A0$.-430$" 0+-%$&=" #$%" $&" 04.$,$0" A5" '(&-.$" ?C$/" -(/" ?+&" 24--$"*(2$'$"4'-%+00$&%"(*"2$"$&"2$&A(&"4..$"4'.012$&%"4"2$''$"/(2$00$'="K$21.-C('"+,"A0$.-430$"0+-%$&"-.C$&"/(%"$'"*01*0$12+-1/"
gEI0$:";<!;i="
!!""
S1'2$'",40"2$&/$2")5,4&.$-"/4'2&$"'5&",+&/$.+30$'$".(30$-"1%"$00$&" -.&1-"'$2"(,$&".(&%"%42:"$''"'5&"2$%%$"*C6&$-"/$2")+'$0(,'$&=""""Y"/(2$00$'",+&4$&$&"+,-+,'-)&4-$'"-(/"'$,'%"/$2"?,40.$'"+,"2$" A0$.-430$" 0+-%$'$"-(/"&$21-$&$-=" #$%" ?+&" (*-5" ,I&%" $%" 6'-.$" 5" +,3402$" .1'2$'$-" 3$?(," A(&" $0$.%&4-4%$%" 4"+,-+,'-)&4-$'=" G$2" ?6Bj0+," $%%$&-)6&-$0" )5" .&+A%" $&" 2$%" +'%+%%" +%" .1'2$'" ,40" +'-$" 2$%"-(/" /$&j
!;""
H< (=89G=8?5A%G24933%P+-%-%B&4'*-/(2$00$'" 1%,4.0$%" 4" 2$%%$" +&3$42$%" $&" $%" HYPf" gH4\$2" Y'%$*$&" P4'$+&"f&(*&+//4'*i" )&(30$/" (*" ,40" '5" 304" 3$-.&$,$%" 4" /+%$/+%4-." 2$%+0C=" H(2$00$'" $&" 4..$".(',$.-:"2+"2$%"$.-4-%$&$&"?$0%+00-.&+," A(&" A0$&$"+,",+&4+30$'$"gP1'2*&$':"$%"+0=:";<!<i="H$'*2$&:"4'2$.-$&"(*")+&+/$%$&$"$&"-.&$,$%"4"0+%4'-.$"3(.-%+,$&:"/$'-"+00$",+&4+30$"$&"-.&$,$%"4"*&$-.$"3(.-%+,$&=""
(90:497%2:%?049A597%3!!!T" " P4'C$-%B..$")5".1&,$"A(&"+,-+,'-.(-%'+2"'"!!7% % O0$.-43$0"A(&3&1.-0+-%"%!!!8" " 842-)$&4(2$"m"!%8%% % 842-)$&4(2$"?,(&"1%.(304'*"+,"A0$.-430$"0+-%$&"$&"0(,04*""
J=7=G98979%T'" H+.-4/+0%"+'%+00"1%.(304'*$&"+,"0+-%"'"4"06)$%"+,"%42-?(&4-('%$'"8"#/+\'" H+.-4/+0",+&4*?$%"A(&"1%.(304'*"+,"0+-%"'"n%o"M" H+.-4/+0%"A(&3&1.")$&"%42-$'?$%"A&+",+&/%,+''-%+'."n.h?j%o"Y'%3" D,-+,'-)&4-",$2"1%.(304'*"4"04'C$-%B..$"3"A(&"0+-%"'"4")$&4(2$"%"n7>Sj.h?o"J/4''" H4'4/1/"+'%+00"%42-)$&4(2$&"/$00(/"%("$%%$&A60*$'2$"1%.(304'*$&:"0+-%"'"P/+\" H+.-4/+0"%$/)$&+%1&"4",+&/%,+''-%+'."n(do"P/4'" H4'4/1/-%$/)$&+%1&"4",+&/%,+''-%+'."n(do""7" E1/"+,",+&4+30$"0$22"4"'$%%0$4$"n7>Sj.h?o">%" f&(*'(-$"A(&"/5@A(&3&1."4")$&4(2$"%"n.h?j%o"f'%" f&(*'(-$"A(&"A(&3&1."A&+"0+-%"'"4")$&4(2$"%"n.h?j%o"p" S(',$&%$&4'*-.($AA4-4$'%"/$00(/"A(&3&1."(*"%$/)$&+%1&"4",+&/%,+''-@%+'."n(dj.h?o""E%" " E)(%)&4-"4")$&4(2$"%"n7>Sj.h?o"9'" D'2$0"+,")&(*'(-$"A(&"0+-%"'"-(/"/+.-4/+0%".+'".(30$-"1%"n<:!o""G%" O(&3&1.-)&(*'(-$"A(&",+&/%,+''-%+'."4")$&4(2$"%"n.h?j%o""
E=7?=>39%!!"# " 9%.(30$%"$0$.%&4-4%$%"A&+"0+-%"'"4")$&4(2$"%"4"04'C$-%B..$"3"n.h?j%o""!!" S&+A%"A(&3&1.%"%40"()),+&/4'*"+,",+&/%,+''-%+'."4")$&4(2$"%"n.h?j%o"!!" " 9%.(30$%",(01/"A&+"0+-%"'"4")$&4(2$"%"n.h?j"%o""
!%" M0$.%&4-4%$%".C6)%"4")$&4(2$"%"n.h?j%o""!!" " 8$/)$&+%1&"4",+&/%,+''-%+'."4"-01%%$'"+,")$&4(2$"%"
!Z""
,?0K7B=7?=>39%%!!" !!!!!!!!!!!!!!!!!!!!! !!!!"#!!"#$%&'()!!"!!"#$!!!!"#$"%$!!!!"#$"%&!!"!!"#$%&"!!!!!""!#$ ""!!" !!!!!!!!!!!!!!!!!!!! !!!!"#!!"#$%&'()!!"!!"#$!!!!"!!!!"#!!!!!"#$%&"!!!!!""!!" ""!!" !!!!!!!!!!!!!!!!!!!! !!!!"#!!"#$%&'()!!"!!"#$!!!!"#$%&&'#!!!!"#$"%&!!"!!"#$%&"!!!!!""!#$ ""!! !!!!!!!!!!!!!!!!!!!!!!!! !!!!"#!!"#$"%&!'%!!!!"#$!!"!!"#$!!"!!"#$%"!!!"!!"#$$%&!!"!!"#$%&"!!!!!""!#$ ""
H<;< (C36F0A5L20%H(2$00$'-" /50A1'.-C('" /4'4/$&$&" .1'2$'-" %(%+0$" .(-%'+2$&" A(&31'2$%" /$2" -%&6/@A(&3&1." (,$&" $'" ,4--" %42:" 8=" M'" %42-)$&4(2$" %" $&" ?$&" %$'.%" -(/"!`
![""
H<@< ,9:79050?0:97%
H<@<;< !27>7FA%67=%B=7G8B=0058=0A% G+&/%,+''-%+'.$'"$&"/(2$00$&%"/$2"?$'-B'")5" %$/)$&+%1&$'" 4" %+'.$'",$2" -01%%$'" +," $'")$&4(2$" %:" !! =" G+&$-)$-4A4.+-C('$'$" A(&" >E>"E1)$&" E%+'2+&2" $&" 3$'B%%$%" 4"/(2$00$&4'*$'"$%%$&-(/" (/" 0+*" c<" l" +," +00$" '(&-.$"?1--%+'2$&"?+&"2$''$",+&/%,+''-3$&$2$&$'"gT&++%?$':" ;<!;i=" 8+'.$'-" ,(01/" $&" ;<<" P"(*")+--$&"A(&"$'"?1--%+'2")5"Z"%40"[")$&-('$&="T$&$2$&$'" %+.0$&" $'" /+.-%$/)$&+%1&:!!!"# :")5"a`"(d:"*4%%"+,"04*'4'*"Z=;=""!! ! !!"# " ! ! !" Z=;"H4'4/1/-%$/)$&+%1&$':" !!"#:" $&" -+%%" %40" ``" (d" *&1''$%" A+&$" A(&" 0$*4('$00+3+.%$&4$&" 4",+''$%" ,$2" %$/)$&+%1&$&" 0+,$&$" $''" 2$%%$=" O&+" `<" (d" (*" ())(,$&" ,40" 3+.%$&4$'$" 26" 4"%40%+*$'2$" ?+-%4*?$%=" G$2" a<" (d" $&" 0$*4('$00+3+.%$&4$&" *+&+'%$&%" 1%2622" gf$%%$&-$':";<!<i="H(2$00$'".&$,$&"2$&A(&"+%"%$/)$&+%1&$'"4" %+'.$'"/5",I&$"(,$&"a<"(d"/4'-%"X'"*+'*"4" 06)$%"+,"26*'$%="T4'I&,+&4+3$0$'"!!"-$%%$-" 04."!"2$&-(/"%$/)$&+%1&$'"$&"-%6&&$"$00$&" 04." a<" (d" 4" )$&4(2$" %=" T$*&$'-'4'*" Z=Z" %,4'*$&"!!" %40" 5" ,I&$" 04." !"/4'-%" $'" *+'*" 4"26*'$%="#$%"$&" %+%%"1%*+'*-)1'.%" 4"+%"$'")$&4(2$"%"$&")5"!`"/4'"(*"2$%"304&"2$&/$2"bc")$&4(2$&"4"06)$%"+,"$%%"26*'=""
!!!!!"!!!! ! !" "! ! !!! ! !" " Z=Z"O(&"5"%,4'*$"%$/)$&+%1&$'"!!"%40"+00%42"5",I&$"(,$&"!!"#")5"``"(d"$&"3$*&$'-'4'*"Z=["0+*%"%40="#$''$"3$*&$'-'4'*$'" %,4'*$&" 4" %400$**" %$/)$&+%1&$'" %40" 5",I&$"(,$&"a<" (d" A(&"+%"!!"-.+0"A5",$&24"04."!="" !! ! !" ! !! ! !!"#" ! ! !" Z=[">E>" E1)$&" E%+'2+&2"?+&" $'"/+.-4/+0" $AA$.%" )5" ;" .h="#$%%$" 3$*&$'-$&" A(&3&1.$%" %40" 5",I&$")5"/+.-4/+0%"<:`".h?j.,+&%$&:"?$&"2$A4'$&%"-(/"M:"04*'4'*"Z=`="""!! ! !" ! ! !" Z=`"G$2"/+.-4/+0"$AA$.%"6.$&"%$/)$&+%1&$'"4"%+'.$'"/$2";:;"(dj.,+&%$&="#$%"2$A4'$&$-"$'".(',$&%$&4'*-.($AA4-4$'%:" p=" p" 304&" ?$&" [:[" (dj.h?" (*" *4&" ?,(&" /B$" %$/)$&+%1&$'" 4"%+'.$'"6.$&")$&".h?"A(&3&1.%" %40"5",+&/$"())"%+'.$':"!! ="G$2"3&1."+,".(',$&%$&4'*-@.($AA4-4$'%$'".+'"%+'.$'"/(2$00$&$-"/$2"?$'-B'")5"%$/)$&+%1&="P4*'4'*"Z=c"&$*10$&$&"%$/)$&+%1&3+0+'-$'"/$00(/" %42-)$&4(2$'$=" 8$/)$&+%1&$'" 4" -01%%$'" +," $'" )$&4(2$:"!! :"3$-%$//$-"/$2"1%*+'*-)1'.%"4"%$/)$&+%1&$'"4"A(&&4*$")$&4(2$:"!!!!="!!!!"&$*10$&$-"A(&"6.%"%$/)$&+%1&"*C$''(/"()),+&/4'*:"! ! !! :"/4'1-"&$21-$&%"%$/)$&+%1&"*&1''$%",+''@A(&3&1.:"! ! !! ="" !!!! ! !!! ! !!! ! !! ! !!!" ! ! !!! " Z=c"#$%"$&"+'%+%%" +%"?4-%(&4-.$"2+%+" A(&" A(&3&1." A&+",+&/%,+''-%+'.$&:"!! :" +,-)$40$&" %+'.$&"-(/" -.&1-" )5"/(/$'%+'%" '5&" ,+&/%,+''" A(&3&1.$-=" f5" 2$''$" .+'" A(&3&1.$%" -$$-" )5"-(/" .1'2$'-" A(&3&1.-/6'-%$&" +," ,+&/%,+''=" O(&3&1.-/6'-%$&:!!! :" ,40" 2$&/$2" ?$&"
:-7!+%;<%=*+#12#1->-3*1?4$#+%>4+%0*+)"0*$$1"*$3%
!`""
.1''$" A(&304" 1$'2&$%" -+/%424*" -(/" ,+''()),+&/4'*:" !! :" .+'" A(&$*5" 4" 2$" &4/$04*-%$"%4/$'$"*4%%"%$/)$&+%1&3$*&$'-'4'*$'$="""
H<@<@< !39A5?>938%627>7FA%#$%"$&"&$+04-%4-."5"-$"A(&"-$*"+%".1'2$'",40"6'-.$"5"3$*&$'-$"/104*?$%$'$"A(&"1%.(304'*"+,"2$"A0$.-430$"0+-%$'$="#$%%$"$&"A(&-6.%"/(2$00$&%",$2"?C$0)"+,"34'I&,+&4+30$'$"A(&"-%+&%:"!!" :" 4" *+'*:! !"" (*" -01%%:" !!"" )5" 1%.(304'*=" K$-%&4.-C('" Z=a" %40" Z=!<" %,4'*$&" 34'I&@,+&4+30$'$"%40"5"A5",$&24$&"-(/"-+/-,+&$&"/$2"3$%B2'4'*$'"2$&$-="Y"2$'"A6&-%$")$&4(2$'"+,"/(2$00$'-"%42-?(&4-('%"$&"2$%".1'"/104*"5"-%+&%$"$'"1%.(304'*:"04*'4'*"Z=a=""!!" ! !!" ! !" ! ! !! ! ! !! ! ! !" Z=a"M00$&-"/5"2$%",I&$"3+0+'-$"/$00(/"2$"$%%$&A60*$'2$")$&4(2$'$:"04*'4'*"Z=Q="9%.(304'*"+,"$'" 0+-%" .+'" .1'" ,I&$" 4" *+'*:" !!" ! !:" $00$&" +,-01%%$-:" !!" ! !:" 4" $'" )$&4(2$" 2$&-(/"1%.(304'*$'",+&"4"*+'*"$00$&"1%.(304'*$'"-%+&%$%:"!!!!!!! ! !:"4"A(&&4*$")$&4(2$=""!!!!!!! ! !!!!!!! ! !!" ! !!"" ! ! !! ! ! !! ! ! !!!!!"" Z=Q"P4*'4'*"Z=b"(*" 04*'4'*"Z=!<"%,4'*$&"3+0+'-$&$-%&4.-C('$'"(,$&" %40" 4..$"5"?+",$&24"-%6&&$"$''"!")5"?,$&"-42$"+,"04.?$%-%$*'$%R"1%.(304'*$'".+'"4..$"352$"-%+&%$"(*",I&$"4"*+'*"4"X'"(*"-+//$")$&4(2$:"04*'4'*"Z=b="9%.(304'*$'".+'"?$00$&"4..$",I&$"4"*+'*"(*"304"+,-01%%$%"4"-+//$")$&4(2$:"04*'4'*"Z=!<=""!!" ! !!" ! !" ! ! !! ! ! !" Z=b"!!" ! !!" ! !" ! ! !! ! ! !" Z=!<"M'"1%.(304'*".+'"/+.-4/+0%",+&$"4"!!!"#")$&4(2$&="P4*'4'*"Z=!!"&$*10$&$&"2$%%$"A(&?(02$%",$2"5"%,4'*$"$'"+,-01%'4'*"4''$'A(&"2$''$"%42-?(&4-('%$'"2$&-(/"1%.(304'*"-%+&%$&"4")$&4(2$"%=""
!!"!!!!!"#!!!!! ! !!"" ! ! !! ! ! !" Z=!!"P4*'4'*" Z=!;" 3$*&$'-$&" +'%+00" 1%.(304'*$&" 4" 06)$%" +," /(2$00$'-" %42-?(&4-('%" %40"/+.-4/+0%"!!1%.(304'*$&="""!!"!!! ! !!!" ! ! !! ! ! !!" Z=!;"H$00(/"%("$%%$&A60*$'2$"1%.(304'*$&"+,"$'"0+-%"/5"2$%"A(&$.(//$"/4'-%"!!!"#")$&4(2$&"1%$'"'$2C1-%$&4'*:"04*'4'*"Z=!Z="#$%",40"-4"+%"2$&-(/"$'"1%.(304'*"+,-01%%$-:"!!" ! !:".+'"4..$"$'"'B"1%.(304'*"-%+&%$:"!!" ! !:"A6&"2$%"?+&"*5%%"!!!"#")$&4(2$&=""
!!" ! !!"!!!!!"#!!! ! !" ! ! !! ! ! !!" Z=!Z"P4*'4'*"Z=!["3$*&$'-$&",(01/$%"-(/".(30$-"1%:"!!" :"%40".1'"5"?+",$&24"4"2$")$&4(2$'$"?,(&"2$%"-%+&%$-"$00$&"$&"4"*+'*"$'"1%.(304'*="L$&"3$*&$'-$-"(*-5",(01/$%"-(/".(30$-"1%"%40"5"04**$"4''$'A(&")&(*'(-$'"A(&"A(&3&1.$%:"!!" =""!!" ! !!!" ! !!!" ! !!"!" ! ! !! ! ! !!" Z=!["#$%" %(%+0$" ,(01/$%" -(/" .+'" .(30$-" 1%" *C$''(/" ?$0$" %42-)$&4(2$'" $&" 3$*&$'-$%" ,$2"04*'4'*"Z=!`="9%.(30$%",(01/:"!!" :"/5" 04**$" 4''$'A(&"$'"*4%%"+'2$0:"!!:" +,"2$%" A(&3&1.$%".1'2$'",400$"?+%%"2$&-(/"0+-%-%B&4'*"4..$"A+'%"-%$2:"!!""g)&(*'(-$'i="""
!c""
!!"!!! ! !!! ! !!"!!! " ! ! !" Z=!`"75&"0+-%$'$"-05-")5"*C$'())&$%%$-"A(&3&1.$%"-04."2$%"$&"A(&1%-+%%"+,")&(*'(-$'="8+)%"&(/@j*10,%$/)$&+%1&" %+-" +0%-5" 4..$" 4*C$'" *C$''(/" 5" 6.$" A(&3&1.$%" $%%$&" $'" 1%.(304'*="F&1''$'" %40" +%" $'" -04." 6.'4'*" 4..$" $&" 4'.012$&%" $&" +%" 2$%" ?+&" ,I&%" +," 4'%$&$--$" 5".,+'%4A4-$&$"?,(&2+'"+#.!1#+""A(&3&1."A&+"A0$.-430$"0+-%$&".+'"&$21-$&$"-%&6/.(-%+'2$&"/(%" $'" +,-+,'-.(-%'+2=" G$2" -%&1)4'*j1%.(304'*" +," 2$" A0$.-430$" 0+-%$'$" ,40" .1'2$'"2$&/$2"())0$,$"'($"&$21-$&%$"%$/)$&+%1&$&:"/$'"-)+&$"-%&6/.(-%'+2$&=""""
c<"l"+,"0+-%$'"'"304%%".(30$%"1%=""
"
:-7!+%@<%&01*0$12+-1#+%>4+%#$%7-""%"-)#%0#.%!"3456-$7%*0%#$%>6#31-5#6%6*1"%G(01/$%" -(/" .(30$-" 1%" A&+" 0+-%" '" 4" )$&4(2$" %:" !!" :" -.+0" ,I&$" 04." -1//$'" +," ,(01/"1%.(30$%"4"+00$"2$0,(01/:"!!"# ="#$%%$"&$*10$&$-",$2"3$*&$'-'4'*"Z=!c=""!!" ! !!"#!!! " ! ! !! ! ! !" Z=!c"#$%"/5"3$*&$'-$-"?,(&"/B$"-(/".+'".(30$-"1%" 4"?,$&%"2$0,(01/:"!!!!!!:" A(&"5"1''*5"+%".1'" 2$0,(01/$%" /$2" 0+,$-%" %40?6&$'2$" +,-+,'-.(-%'+2" 3$'B%%$-=" T$*&$'-'4'*" Z=!a"-$%%$&" /+.-4/+0" .+)+-4%$%" 4" $%%" 2$0,(01/" %40" 5" ,I&$" 04.%" A(&" +00$" T" 04'C$-%B..$&=" 8(%+0".+)+-4%$%"A(&"+00$"04'C$-%B..$'$"$&"04.")&(*'(-$'"A(&"A(&3&1."A&+"0+-%"'"4")$&4(2$"%:"!!!!=""!!"# ! !!"! " ! ! !! ! ! !! ! ! !!"" Z=!a"
!a""
K$-%&4.-C('$'$" A(&" A0$.-43$0%" A(&3&1." $&" -(/" ,4-%" 4..$" 1%-%B&--)$-4A4..$" -04." -(/" A(&",+&/%,+''-%+'.$'=" #$%" .1''$" 04.$,$0" ,I&%" /104*" 5" 0+*$" $*'$" 3$*&$'-'4'*$&" A(&" 2$'"$'.$0%$"0+-%"-(/"%(."?$'-B'"%40"A(&"$.-$/)$0"&(/%$/)$&+%1&"$00$&"%$/)$&+%1&")5"3+2$@*10,=" f5" 2$'" /5%$'" .1''$" /(2$00$'" +,3402$%" $%" /$&" ,4&.$04*?$%-'I&%" 3402$" +,"A0$.-43404%$%$'" %40*C$'*$04*" 4" 2$" 104.$" A0$.-430$" 0+-%$'$=" 9%-%B&--)$-4A4..$" &$-%&4.-C('$&",400$"04.$,$0"6.%"+'%+00"&$-%&4.-C('$&"(*",+&4+30$"%(%+0%"(*"-50$2$-"-%6&&$0-$'")5"/(2$00$'="L$&"$&"2$&A(&"2$"A0$.-430$"0+-%$'$"/(2$00$&%"04.%:"/$2"/104*?$%$&"%40"5"C1-%$&$")+&+/$%$&$"(*"2$&/$2"-%&$'*?$%"4"&$-%&4.-C('$'$"A(&"2$'"$'.$0%$"0+-%"'=""
H<@<M< &N589G>=3=059%%S1'2$'" $&" 2$A4'$&%" -(/" +,*&$'-$%" -B-%$/"(*" 2+"/5"2$%" %40" $'?,$&" %42" ,I&$" 3+0+'-$" 4"2$%%$" -B-%$/$%:" 04*'4'*" " Z=!Q=" M0$.%&4-4%$%" .1'2$'" 3&1.$&" %40" /5@A(&3&1.:" !! :" %40" +,",+&/%,+''-%+'.:"!!" (*" %40" +00$" A0$.-430$" 0+-%$&" ':"!!" ! !!" :"/5" %40" $'?,$&" %42" -+/-,+&$"/$2"-%&6/".C6)%"A&+"'$%%$%:"!! ="""!! ! !! ! !! ! !!!!! ! !!!!!!!! " ! ! !" "Z=!Q"
H<@<O< /AA9D09:=8?B?8985A7=B%!! ! !" ! ! !" Z=!b"!!"# ! !" ! ! !! ! ! !! ! ! !" Z=;<"!! !!<" ! ! !" Z=;!"!! !!<" ! ! !" Z=;;"!!" !!<" ! ! !! ! ! !!" Z=;Z"!!" !!!" !!!" ! !! !!!!!" ! ! !! ! ! !" Z=;["!! ! !! !!!!!" ! ! !" Z=;`"
H<@<P< &8Q779359%IC%G24933%E%6&&$0-$'")5"/(2$00$'"3$-.&4,$-"*C$''(/"+'%+00",+&4+30$"(*"+'%+00"&$-%&4.-C('$&="#4--$"+'%+00$'$" +,?$'*$&" +," -%6&&$0-$'" )5"/$'*2$'$" A(&" 4'2$.-$'$" 4"/(2$00$'=" F$'$&$0%" $&"+'%+00" ,+&4+30$" (*" &$-%&4.-C('$&"2$A4'$&%" -(/" A60*$'2$R" ?,(&"8" $&" +'%+00" )$&4(2$&:"7" $&"+'%+00"A0$.-430$"0+-%$&:"T"$&"+'%+00"04'C$-%B..$&")5"+,-+,'-A1'.-C('$'"(*"m"$&"+'%+00"0(,04*$")$&4(2$&"A(&"1%.(304'*=""!"#$%%!!"#$"%&' ! !! ! !!!" ! !"#!"!"#$%%!!"#$!%&#'()"! ! !! ! ! ! !!" ! !"# ! !"" %
!Q""
M< .=59R%SF558=04%?%*274D-7Q0493=:%%P+-%-%B&4'*-/(2$00$'" 3$-.&$,$%" 4" .+)4%%$0$%" (,$&" $&" ?$&" 4/)0$/$'%$&%" 4" .(//$&-4$00"()%4/$&4'*--(A%U+&$"(*"%$-%$%")5"$%"N+-$="#$%%$"N+-$%",40"'5"3$-.&4,$-"(*"&$-10%+%$'$",40"304")&$-$'%$&%=""
gE4'%$A:" ;<!<i=" O4*1&" Z" ,4-$&" *C$''(/-'4%%04*"A(&3&1." *C$''(/" 26*'$%" A(&" *C$''(/-'4%%-?1--%+'2$'" 3$'B%%$%" 4" 2$%%$" N+-$%:" 4''2$0%"$%%$&")&(-$'%+'2$0$'$"A&+"EY78MO="O(&A+%%$&'$"?+&"+'%+%%"+%"/5@A(&3&1."(*"()),+&/4'*"+," ,+&/%,+''-%+'." 4..$" ,+&4$&$&"/$2" -$-('*" (*" 2$&/$2" ?+&" 04." 26*')&(A40" ?$0$" 5&$%="D'%+*$0-$'" $&" 3+-$&%" )5" -+/%+0$&" /$2" /+&.$2-+.%6&$&" gEI0$:" ;<!;i=" #$%" A0$.-430$"A(&3&1.$%R" )+'$0(,'" (*" ,+&/$.+3$0:" $&" 2$&/$2" 0+-%$'$" -(/" 342&+&" %40" -$-('*@,+&4+-C('$'$"4"A(&3&1.$%=">/"-(//$&$'"-%5&"24--$"0+-%$'$"A(&"$'"/4'2&$"+'2$0"+,"%(%+0@A(&3&1.$%"$''"(/",4'%$&$':"2+"2$%"A(&3&1.$-"/$&"-%&6/"%40"()),+&/4'*"'5&"2$%"$&".+02%=""
"
:-7!+%A<%B-1"4+-13%>4+5+!31.*"*%>+*%C8D%-$$.#6"%#""#+%2+41#$"*$.#6#+%>+*%(EC8D:%H(2$00$'-" )$&4(2$&" 30$" -+%%" %40" 5" ,I&$" )5" !`
!b""
A+.%4-."%4/$,4-"A(&3&1.="7$%%0$4$'"3$-%5&"+,"A0$&$"0$22R"352$",+&4+30$"(*"A+-%$="#$%"3$%+0$-",+&4+30$".(-%'+2$&"%40"$4$&"+,"-$'%&+0'$%%$%:"&$*4('+0'$%%$%:"M'(,+"(*"$'"A(&3&1.-+,*4A%="Y"%400$**"3$%+0$-"2$%"$%"A+-%"0$22"%40"'$%%-$0-.+)$%="O+-%0$22$%"4"78M-"'$%%0$4$",+&")5";Za`f+'$0(,'$'$" 30$" 3$*&$'-$%" %40" 5" /+.-4/+0%" .(30$-" 1%" ["%4/$&" 4" -%&$.." (/" ,4'%$&$':" /$'-" ,+&/$.+30$'$" .1''$" .(30$-" 1%" 4" a" %4/$&=" >/"-(//$&$'"6.%$"2$%%$"*&+2,4-" %40"?$'?(02-,4-"!<"(*";[" %4/$&="f+'$0(,'$'$".1''$" 4..$".(30$-"1%"/$&"$''"[<"l"+,")&(*'(-$&%"A(&3&1."*C$''(/"/5'$2$'"(/",4'%$&$'"(*"a<"l"(/"-(//$&$'="O(&3&1."A&+",+&/$.+30$'$"$&"%400+%%"5"&$21-$&$-"/$2"c<"l"(/",4'%$&$'"(*"!<<"l"(/"-(//$&$'="G$2"1%.(304'*"+,")+'$0(,'$&"/5"24--$",I&$")5"4"/4'-%"Z"%4/$&"$%%$&"$'"1%.(304'*"1+,?$'*4*"+,"-$-('*"(*",+&/$.+30$'$"/5",I&$")5"4"/4'-%";:`"%4/$&="#$%"$&" 4" %400$**" A0$&$"%4/$&"+,"26*'$%"?,(&"1%.(304'*" 4..$"$&" 0(,04*="#$%%$"$&" %4/$&"?,(&"2$%" +'%+-" +%" .1'2$'" $&" ?C$//$" (*" 6'-.$&" .(/A(&%+3$0" &(/%$/)$&+%1&" (*" ,+&/$" )5"3+2$*10,$%="#$"10(,04*$"%4/$'$:"4"&62%:"$&"104.$"4"1.$2+*$&"(*"?$0*$&:"-(/",4-%"4"8+3$00"!="" 84/$ ! ; Z [ ` c a Q b !< !! !; !Z ![ !` !c !a !Q !b ;< ;! ;; ;Z ;[ 9.$2+*$& f+'$0(,'                  ! ! ! ! !   G+&/$.+30$& " " " " " " ! ! ! " " " " " " " " " " " " " " " L$0* f+'$0(,'          ! ! ! !     ! ! ! ! ! !  G+&/$.+30$& " " " " " " " " ! ! ! " " " " " " " " " " " " " 
8*5#66%;<%8-)#+%F04+%!"3456-$7%#+%6406-7%47%!6406-7%
M<;<;< 'B5=B05I7?597%D,-+,'-)&4-$'"$&"-+%%"%40"5",+&4$&$"/$2"2$"104.$"/5'$2$'$"+,"5&$%"4"%400$**"%40"5",+&4$&$"/$2"%4/$"+,"26*'$%="fq"`"(*"+0%-5"A$/"04'C$-%B..$&"4"+,-+,'-A1'.-C('$'="#$%",40"-4"+%"?,$&%"2$0@,(01/" 4" +,-+,'-A1'.-C('$'" ,40" ?+" .+)+-4%$%" )5" ;<"l" +," )&(*'(-$'" A(&" A(&3&1.$%" A&+")+'$0(,'$'$"$00$&",+&/$.+30$'$=""
SNII?:198%IC%F8A2>3?0:97% %EC7% &2GG97% SQ58% E?0897%
'0493%I97?2497%1B27%I=0932B0%587FI95%% [`"l" ``"l" [`"l" [<"l"
'0493%I97?2497%1B27%I=0932B0%A2>395%1938%F8% Z`"l" [`"l" Z`"l" Z<"l"
'0493%I97?2497%1B27%B=7G9A=>397%587FI95% ``"l" c<"l" ``"l" `<"l"
'0493%I97?2497%1B27%B=7G9A=>397%A2>395%1938%F8% [<"l" `<"l" [<"l" Z`"l"
8*5#66%@<%BG22-7F#"%2H%1"+!2-$7%47%>!66%!"3456-$7%*0%>6#31-56#%6*1"#+%!"#$%F#$1G$%"-6%5#7+#$1$-$7#+%D,"%+3$00$'".+'"$'"0$-$"+%"1%.(304'*$&",40",I&$"2B&$&$"4".1'2$'-"6B'$"(/",4'%$&$'"$''"(/" -(//$&$'=" G+&/$.+30$'$" ,40" ?+" 0+,$&$" +,-+,'-)&4-$&" $''" )+'$0(,'$'$:" 2+"
;<""
1%.(304'*"+,"24--$",40" -.C$"(A%$&$="#$%" -.+0"3$/$&.$-"+%")&(-$'%+'2$0$'$" A(&"1%.(304'*".1'" $&" 3$&$*'$%" /$2" ?$'-B'" )5" -%&6/)&4-=" 9%.(304'*$&" ,40" 2$&A(&" -.C$" -C$02'$&$" 4"/(2$00$'"'5&"2$"6,&4*$"3$*&$'-'4'*$'$"A(&"1%.(304'*"%+-"?$'-B'"%40="Y"O4*1&"["$&"2$%",4-%"?,(&2+'" +,-+,'-)&4-$'$" -$&" 1%" A(&" 1%.(304'*" +," )+'$0(,'" /$00(/" .0=" <b=<<@!<=<<" 4"A$3&1+&="D,-+,'-)&4-$'$"$&"-+%%"?6B$&$"$''"*C$''(/-'4%%04*"-%&6/)&4-"A(&"2$''$"%4/$':"-(/",40" -4"+%"1%.(304'*".1'",40" -.C$"2$"2+*$'$"?,(&"-%&6/)&4-$'"$&"1'(&/+0" A(&"2$''$"%4/$'=""
"

M<@< #95F38=897%P+-%-%B&4'*-/(2$00$'" $&" 4/)0$/$'%$&%" (*" .C6&%" /$2" 2$%" .(//$&-4$00$" ()%4/$&4'*-@,$&.%6B$%" H(-$0" V)&$--@YGM=" S(2$'" 04**$&" ,$20+*%=" H(2$00$'" $&" -.&$,$%" A(&" 24&$.%$"4'%$*&+-C('"/$2"H4N&(-(A%"M\N$0="Y")&+.-4-",40"2$%"-4"+%"()%4/$&4'*--(A%U+&$'"?$'%$&"2+%+"A&+" $'" 2+%+A40" -(/" $&" 0+*$%" 4" M\N$0:" .C6&$&" ()%4/$&4'*-/(2$00$'" (*" -$'2$&" &$-10%+%$'$"%403+.$"%40"M\N$0=""#+"()%4/$&4'*-/(2$00$'"$&"$'"HYPf"$&"2$'"4..$".(',$.-="#$%",40"2$&A(&"$.-4-%$&$"352$"0(.+0$"(*"*0(3+0$"()%4/1/="M'"06-'4'*")5")&(30$/$%"4"V)&$--",40"4..$"*4"4'A(&/+-C('"(/"06-'4'*$'" 3$A4''$&" -$*" 4" $%" 0(.+0%" $00$&" *0(3+0%" ()%4/1/=" S,+04%$%$'" +," 06-'4'*$'$" ?+&"2$&A(&" 304%%" +'+0B-$&%" ?$&:" *C$''(/" 5" -$" )5" 104.$" ,$&24$&" V)&$--" *4&" -(/" 3$-.&4,$&".,+04%$%="O(&24")&(30$/$%"$&"HYPf"/5"06-'4'*$'",I&$"?$0%+004*"(*"2$%%$"3$'B%%$&"V)&$--"3&+'N?"k"3(1'2"+0*(&4%/$'"%40"5"A4''$="Y"?,$&"'(2$"4"3&+'N?"k"3(1'2"%&$$%",40"2$%"0+*$-"$'"Pf@&$0+.-C(':" *4%%" .1%%$'$" -(/"$&" *C(&%" +," +0*(&4%/$'" A(&" 5" .(//$" %40" 2$'" +.%1$00$"'(2$'=" #$'" 3$-%$" +," Pf@&$0+.-C('$'$" -(/" $&" *C(&%" A(&" +00$" '(2$'$" -(/" $'2+" 4..$" $&"$,+01$&%"304&")&(30$/$%-"0(U$&"3(1'2:"PT="PT"-$%%$&"$'"'$2&$"*&$'-$"A(&"/50A1'.-C('-@,$&24$'"%40")&(30$/$%="F+)"$&"-5"+,-%+'2$'"A&+"PT"%40"2$'"3$-%$" 0(,04*$"HYPf@06-'4'*$'"/(2$00$'"?+&"A1''$%="G$2"$%"*+)")5"/4'2&$"$''"!:<"l"$&"06-'4'*$'"+'-$%%"-(/"()%4/+0"A(&"2$%%$"N+-$%="S&+,$%"$&"-+%%"/$2"?$'-B'")5"+%"2$%"$&"*C(&%" A0$&$"+'%+*$0-$&" A(&"5" 0+*$"
;!""











Z=0F=7% bbZ:aZ" bb[:!Z" <:<Zba" c`[a;" `b``["
!9>7F=7% Q[!:bZ" Q[;:!c" <:<;Q[" `b!Zc" `Zab!"
(=75% Q;`:b;" Q;c:;a" <:<[;Q" c`[a;" `c`a!"
'I7?3% `;a:!<" `;a:[[" <:<c[Z" cZZc<" `aZ`Z"
(=?% [[[:!;" [[[:!Q" <:<!`Z" c`[a;" ``a``"
ZF0?% ZZ;:ba" ZZ;:bQ" <:<<!;" cZZc<" `cc[!"
ZF3?% ;`[:b!" ;`[:b;" <:<<!;" c`[a;" ``Z<a"
'F:F58% ;Qc:Q!" ;Qc:Q!" <:<<!c" c`[a;" c`[a;"
&9I89G>97% ;;[:![" ;;[:!c" <:<<Q<" cZZc<" `Zb`["
"A82>97% ;bb:;<" Z<<:<`" <:;Q[[" c`[a;" `c;!!"
*2B9G>97% [[b:b`" [`<:!Q" <:<`!Z" cZZc<" `[a[c"
$959G>97% [Q[:bZ" [Q`:Zc" <:<Qbb" c`[a;" `c```"
8*5#66%A<%N0*6-"#"%2H%691$-$7#+%>+*%O2+#11M'41#6%E%6&&$0-$'")5"/(2$00$'"&$A0$.%$&$-"*C$''(/"+'%+00",+&4+30$"(*")+&+/$%$&$="8+00$'$",4-$&"+%"/(2$00$'"$&"-%(&:"/$2"(/"0+*"c<"<<<",+&4+30$"(*"3$*&$'-'4'*$&="d+-$%"$&"/(2$00$&%"/$2".,+&%$&-())06-'4'*"(*"4"/5'$2$&"/$2"Z!"2+*$&"*4&"2$%%$";bac"+'%+00"%42-)$&4(2$&:"-(/" $&" 3$'B%%$%" -(/" 4'2$.-" )5" 2$" A0$-%$" ,+&4+30$" (*" &$-%&4.-C('$&=" #$%%$" $&" ?(,$2@5&-+.$'"%40"+%"/(2$00$'"304&"-5"-%(&="""
M<@<;< '0=3N59%H(2$00$'"$&"-(/"'$,'%".C6&%"A(&"$'"?1--%+'2"3+-$&%")5"*C$''(/-'4%%04*"A(&3&1.-2+%+"A(&";<"?1-")5"E)4001/"4";<!!="L1-$%"?+&"$%"%(%+0A(&3&1."*C$''(/"5&$%")5"!`"aZ<:Q".h?="M'"*C$''(/-'4%%04*"'(&-."?1-?(02'4'*"?+22$"4";<<b"$%"5&04*"A(&3&1.")5"!c"<ab"gEET:";<!!i="9%,+0*$%"A&+"E)4001/"04**$&"2$&/$2"'($"1'2$&"*C$''(/-'4%%$%"4"7(&*$="9%$'"0+-%-%B&4'*"05"-%&6/.(-%'+2$'" A(&".1'2$'" 4" 2$%%$" N+-$%")5"c!a!".&" 4" ;<!!="#$%%$" $&"2+" -%&6/)&4-$':"-(/"4'.012$&$&",+&4+30$"0$22"4"'$%%0$4$'"4"%400$**"%40"-)(%)&4-:"/10%4)04-$&%"/$2"A(&3&1."4"2$'"$'.$0%$"%4/$=""Y" 8+3$00" [" $&" &$-10%+%$'$" A&+" N+-$%" )&$-$'%$&%=" O(&24" 2$%" %&$..$-" A&+" +,-+,'-.(-%'+2$&",$2"1%.(304'*" 4"/50A1'.-C('$':" ,40" 4..$"/50A1'.-C('-,$&24$'",I&$" 04." &$21-$&%" -%&6/@&$*'4'*=" #$'" &$21-$&%$" -%&6/&$*'4'*$'" *&1''$%" 0+-%-%B&4'*" ,40" ?$&" 304" (/%+0%" -(/"






























Z=0F=7% !<;<:ZZ" bb[:!;" ;c:;!" !Q" Q;" QZQ:ZQ" !Q!:b`"
!9>7F=7% Q`<:[Z" Q[;:!c" Q:;a" ZZ" ca" a![:`a" !;a:c<"
(=75% QZc:;[" Q;c:;a" b:bc" `!" [b" ca;:;[" !cZ:bb"
'I7?3% ``<:!!" `;a:[[" ;;:ca" [<" c<" [;Z:b;" !;c:!b"
(=?% [``:bc" [[[:!Q" !!:aa" cZ" Za" Za[:!b" Q!:aa"
ZF0?% Z`Z:!<" ZZ;:bQ" ;<:!Z" a[" ;c" ;cb:!!" QZ:bb"
ZF3?% ;a[:cZ" ;`[:b;" !b:a!" aZ" ;a" ;![:!Z" c<:[b"
'F:F58% Z<<:<b" ;Qc:Q!" !Z:;Q" aa" ;Z" ;ZZ:`Q" cc:`!"
&9I89G>97% ;[b:ZZ" ;;[:!c" ;`:;a" a[" ;c" !b<:;`" `b:<Q"
"A82>97% Z!c:bQ" Z<<:<`" !c:bZ" `;" [Q" ;;c:<!" b<:bZ"
*2B9G>97% [c<:aa" [`<:!Q" !<:c<" `!" [b" Zc`:c[" b`:!Z"
$959G>97% `<;:b[" [Q`:Zc" !a:`Q" `c" [[" Zbc:[c" !<c:[Q"
&[(% P;\]^_;% O_P`^PH% @]@^@`% OO% MO% M_;`^OH% ;@MM^;;%
8*5#66%I<%P#1!6"*"#+%%Y" O4*1&" `" $&" 2$%" 4001-%&$&%" ?,(&" /B$" +," '$%%(*$,4'-%$'" -(/" -.B02$-" A0B%%4'*" +,"()),+&/4'*"+,",+&/%,+''-%+'.$'"(*"?,(&"/B$"-(/"-.B02$-" &$21.-C('"+," A(&3&1." A&+"A0$.-430$" 0+-%$&=" 8(%+0%" $&" 2$%" A0B%%4'*" -(/" A6&$&" %40" -%6&-%" *$,4'-%" /$2" ``" l" +,"'$%%(*$,4'-%$'=" O0B%%4'*" +," ()),+&/4'*" +," ,+&/%,+''-%+'.$'" ,40" 4..$" /$&.$-" +,".1'2$'" -04." 2$%" ?$&" $&" /(2$00$&%" /$2" ?$'-B'" )5" %$/)$&+%1&=" S1'2$'" .+'" 2$&/$2"&$+04-$&$" $'" *$,4'-%" A&+" A0B%%4'*$'" 1%$'" +%" +,-+,'-.(-%'+2$&" )506)$&=" F$,4'-%$'" ,40"+,?$'*$" +," ?,(&"/B$" -%&6/)&4-$'" ,+&4$&$&" *C$''(/" 26*'$%:" 2+" A(&3&1.$%" $&" -+%%" 04.%"?,$&"2+*=" E%&6/)&4-$'-"*C$''(/-'4%%04*$",+&4+'-"*C$''(/"26*'$%"$&"2$&A(&")0(%%$%" A(&"?,$&"/5'$2="f(-4%4,".(&&$0+-C('"/$00(/",+&4+'-"(*"'$%%(3$-)+&$0-$"*&1''$%"0+-%A0B%%4'*"$&"%B2$04*=""
"

;Z""
3$*&$'-'4'*$'$" A(&" 1%.(304'*$&" $&" -+%%" -%&$'*$-%=" O(&A+%%$&'$" /$'$&" 24--$" A+.%(&$'$"-+//$'"1%*C6&"5&-+.$'"%40"+%"$'"24&$.%$"-+//$'?$'*"/$00(/")&4-,+&4+-C('$&:"-$-('*"(*"*$,4'-%"A&+"0+-%&$21.-C('"4..$".+'"-$$-"%B2$04*"+,"A4*1&$'=""O4*1&"c
"
:-7!+%S<%T+!""47#0-$1"J%$#""47#0-$1"%47%*01*0$1341"$*.%2#+%)H$#.%#$%" $&" +'+0B-$&%" ?,(&2+'" *$,4'-%$'$" ,40" )5,4&.$-" +," ?6B$" -%&6/)&4-$&" (*" ,+&4$&$'2$"-%&6/)&4-$&="#$'"?6B$-%$"-%&6/)&4-$'"4"7>Z"4";<!!",+&")5"<:Q<Q"7>Sj.h?:"3$-%5$'2$"+,"-)(%)&4-"(*",+&4+30$"0$22"4"'$%%0$4$'="f&4-$'"A(&$.(/"4"%4/$'".0="Q=<<@b=<<:";[="A$3&1+&="Y"O4*1&"a",4-$-"A(&3&1.-)&(A40$'"A(&"2$"%("A0$.-430$"0+-%$'$"2$''$"2+*$':"352$"A6&"(*"$%%$&"-%B&4'*=" Y" %4/$'$"?,(&"1%.(304'*"$&" 0(,04*",4-$&" A4*1&$'"+%" 0+-%$'$"-%&1)$-"3$%&+.%$04*=" Y"%4/$'$" !a=<<@;;=<<" $&" 1%.(304'*" +," &(/()),+&/4'*" 10(,04*" (*" 4" %4/$'$" c=<<@b=<<" $&"1%.(304'*"+,",+&/$.+30$&"10(,04*="""
;[""
"
:-7!+%U<%:4+5+!312+4>-6#+%>4+%>6#31-56#%6*1"#+%)#.%47%!"#$%1"G+-$7J%@I/%>#5+!*+%T&1%%(*$,4'-%$'",$2"0+-%-%B&4'*"2$''$"2+*$'",+&"Z:Qc".&="Y"%4/$'"Q=<<@b=<<",+&"3&1%%(@*$,4'-%$'" +0$'$" !:a[" .&=" E+//$'04*'$%" /$2" 3&1%%(*$,4'-%$'" *C$''(/" ?$0$" 5&$%" )5"!;[[:!!".&"$&"*$,4'-%$'"2$''$"2+*$'"/$2"+'2&$"(&2"4..$",$024*"-%(&"4"A(&?(02"%40"&$-%$'"+,"2+*$'$="K$-10%+%$%",4-$&"+%")&4-'4,5$%")5,4&.$&"*$,4'-%)(%$'-4+0$%"'($=""#6*'$%" ?,(&" -%&6/)&4-$'" ,+&4$&%$" /$-%" 4" ;<!!" ,+&" ;<=" C1'4=" T&1%%(*$,4'-%$'" 2$''$"2+*$'" ,+&" )5" Z:bQ" .&=" E+//$'04*'$%" /$2" 3&1%%(*$,4'-%$'" )5" Z:Qcb`".&="O(&A+%%$&'$"+'-$&"*$,4'-%$'"-(/"04%$'"/$2"%+'.$")5"+%" .1'2$'" 2+" /5" %400+%$" 1%.(304'*" 4" /(&*$'@" (*" .,$02-%4/$'$" ?,(&" 2$%" $&" +'%+%%" +%".1'2$'"$&" 4"?C$//$%="M'"+,"5&-+.$'$"+%"*$,4'-%$'",+&"-5)+--" 0+,"$&"+%"+,-+,'-)&4-$'$"?(02%"-$*"?6B$&$"$''"-)(%)&4-$'"4"A0$&$"+,"%4/$'$"2$&"1%.(304'*"*4.."A&+"10(,04*"%40"0(,04*=""9%.(30$%" ,(01/" 6.%$" 2$&A(&" .1'" /$2" !:ZQ" .h?=" O$3&1+&" 30$" -+%%" %40" 5" ?+" -%&$'*$"3$*&$'-'4'*$&"A(&"1%.(304'*"(*"0(,04**C6&4'*"+,"1%.(304'*".+'"2$&/$2"*4"-%6&&$"*$,4'-%"4"-(//$&/5'$2$&"?,(&"3$*&$'-'4'*$'$"$&"/4'2&$"-%&$'*$="""J+'1+&" (*" +1*1-%" $&" +'+0B-$&%" 4" /$&" 2$%+0C=" E+//$'04*'4'*" +," 24--$" /5'$2$'$" *4&" $%"3402$"+,"A(&-.C$00$'$"/$00(/",4'%$&@"(*"-(//$&-$-('*=""
M<@<;<;< !"#$"%&O4*1&"Q",4-$&"*C$''(/-'4%%04*"A(&3&1."*C$''(/"26*'$%"4"C+'1+&:"/$2"(*"1%$'"0+-%-%B&4'*="O(&3&1.$%"$&")0(%%$%"/(%"2$'"*C$''(/-'4%%04*$"-%&6/)&4-$'"A(&"5"4001-%&$&$"/(%4,+-C('$'"A(&"$'2&4'*"+,"A(&3&1.-/6'-%$&$%="84204*")5"26*'$%"$&"-%&6/)&4-$'"0+,"(*"())0+2'4'*"+,",+&/%,+''-%+'.$'"342&+&"%40"6.%"A(&3&1."4"24--$"%4/$'$="Y"%4/$'$"/$00(/"`=<<"(*"!!=<<"'5&" -%&6/)&4-$'" ?+&" -%$*$%" $&" A(&3&1.$%" &$21-$&%" 352$" -(/" A60*$" +," 0+-%A0B%%4'*$'" (*"&$21.-C('"+,"A0$.-43$0%"A(&3&1.="8(%+0%"-$%%"&$21-$&$-"A(&3&1.$%"C$,'%"(,$&"26*'$%:"/$2"1''%+."+,"%())$'"(/"'+%%$'"?,(&",+&/%,+''-%+'.$'" 0+2$-"())="O(&3&1.$%"-%4*$&" A6&-%"4*C$'" .0=" b=<<:" 2+" -(/" A60*$" +," &(/()),+&/4'*" (*" ,+&/$.+30$&" -(/" /5" ,I&$" )5=" Y".,$02-%4/$'$" .0=" !c=<<@;<=<<" $&" )&4-$'" ?6B:" /$'" 1%.(304'*" +," A0$.-43404%$%" 3$*&$'-$%="E%(&$"A(&3&1.-&$21.-C('$&"$&"2$&A(&"4..$"/104*"4"24--$"%4/$'$:"-(/"$'".+'"-$"+,"A4*1&$'=""
;`""
"
:-7!+%V<%,?#$$4)1$-""6-7%"4"*6"%>4+5+!3%)#.%47%!"#$%6*1"1"G+-$7%264""#"%)#.%1"+9)2+-1J%?*$!*+%Y" O4*1&" b" $&" A(&3&1.-)&(A40$'" A(&" ,+&/$.+30$&" (*" )+'$0(,'$&" )0(%%$%" -+//$':" A6&" (*"$%%$&" -%B&4'*=" O4*1&$'" ,4-$&" %B2$04*" A(&3&1.-&$21.-C('" 4" %4/$'$" (/" '+%%$'" (*"$%%$&/422+*$':" .0=" !;=<<@!Q=<<:" '5&" 2$%" $&" 0(," 5" &$21-$&$" A(&3&1.$%=" E%&6/)&4-$'" $&"&$0+%4,%"?6B"4"2$"-4-%'$,'%$"%4/$'$:"-(/"*4&"3$%B2$04*"*$,4'-%",$2"5"&$21-$&$"A(&3&1."?$&=""
"
:-7!+%L<%:4+5+!312+4>-6#+%>4+%>6#31-56#%6*1"#+%)#.%47%!"#$%1"G+-$7J%?*$!*+%Y"O4*1&"!<"$&"A(&3&1.$%"+,",+&/%,+'':"&$)&$-$'%$&%",$2")&(*'(-$':")0(%%$%"-+//$'"/$2"()),+&/4'*" (*" %$/)$&+%1&" 4" %+'.$'"/$2" -%B&4'*=" O4*1&$'" ,4-$&" ?,(&2+'" ,+&/%,+''-@%+'.$'",+&/$-"())"%4204*$&$")5"/(&*$'$'"$''",+''$%"A(&3&1.$-="#$%%$"$&"/104*"-5"0$'*$"%$/)$&+%1&$'" 4" %+'.$'" ?(02$&" -$*" 4''$'A(&" 2$%" -)$-4A4-$&%$" %$/)$&+%1&4'%$&,+00$%=" f5"*&1''"+,"2$" 0+,$"-%&6/)&4-$'$"(/"'+%%$':",+&/$-"%+'.$'"())"%40"/+.-4/+0%$/)$&+%1&"?$&"(*"%$/)$&+%1&$'"-B'.$&"-5"*&+2,4-"*C$''(/"26*'$%="E%&6/)&4-$'"$&")5"%())"/$00(/"!c=<<"(*";<=<<"(*"?$&"-.&1-",+&/%,+''-%+'.$'"2$&A(&"?$0%"+,=""
;c""
"
:-7!+%;K<%,?#$$4)1$-""6-7%"#)2#+*"!+J%>4+5+!3%47%4220*+)-$7%*0%0*+)"0*$$1"*$3#$J%?*$!*+%O(&3&1.$%"30$"%(%+0%"&$21-$&%"/$2";QZ".h?"4"C+'1+&="#$'"*C$''(/-'4%%04*$"-%&6/)&4-$'",+&" )5" <:`[Q" 7>Sj.h?=" J$,'" A(&3&1.-&$21.-C('" )5" ;QZ" .h?" 2$''$" /5'$2$'" ,400$"&$-10%$&%" 4"$'"3&1%%(*$,4'-%")5"!``:!;".&=">)%4/$&4'*-/(2$00$'"*4&"2$&4/(%"$'"3&1%%(@*$,4'-%")5"!Q!:b`".&"4"C+'1+&=">)%4/$&4'*$'"/$2"?$'-B'")5")&4--,4'*'4'*$&"*4&"2$&/$2"$'"*$,4'-%")5";c:QZ".&".('%&+"C$,'"&$21.-C('="P+-%&$21.-C('"-%("A(&"?$0$"Q;"l"+,"3&1%%(@*$,4'-%$':"/$'-"A0B%%4'*"+,"A(&3&1."A&+",+&/%,+''-%+'.$'"-%("A(&"2$"&$-%$&$'2$"!Q"l=""
M<@<;<@< '$($)*&Y" O4*1&" !!" ,4-$-" *C$''(/-'4%%04*" A(&3&1." *C$''(/" 26*'$%" 4" +1*1-%:" /$2" (*" 1%$'" 0+-%@-%B&4'*:"-+//$'"/$2"-%&6/)&4-$'="D,"O4*1&"!!".+'"$'"-$"+%"A(&3&1.$%"&$21-$&$-"C$,'%"*C$''(/"26*'$%:"/$'"6.$&"3$%&+.%$04*"4"2$"34004*$"%4/$'$"(/"'+%%$':"/$00(/".0="<;=<<"(*"<c=<<=""
"

;a""
"
:-7!+%;@<%:4+5+!312+4>-6#+%>4+%>6#31-56#%6*1"#+%)#.%47%!"#$%1"G+-$7J%*!7!1"%Y" O4*1&" !Z" $&" A(&3&1.-)&(*'(-$:" ()),+&/4'*" (*" %$/)$&+%1&" 4" ,+&/%,+''-%+'.")0(%%$%=">*-5" 4" +1*1-%" ,+&/$-" %+'.$'" ?$0%" ())" 4" 2$" &4/$04*$" %4/$'$" (/" '+%%$'=" G+&/%,+''$%"3$'B%%$-"-(/"0+*$&:"?,(&"%+'.$'".+'"-.&1-"?$0%"+,"-%(&$"2$0$&"+,"2+*$'="#$%%$"$&"/104*"-5"0$'*$"%$/)$&+%1&3$*&$'-'4'*$'$"4"/(2$00$'"$&"())AB0%="
"
:-7!+%;A<%,?#$$4)1$-""6-7%"#)2#+*"!+J%>4+5+!3%47%4220*+)-$7%*0%0*+)"0*$$1"*$3#$J%*!7!1"%Y" +1*1-%" 30$" A(&3&1.$%" %(%+0%" &$21-$&%"/$2" !c`:;!" .h?=" #$'" *C$''(/-'4%%04*$" -%&6/@)&4-$'",+&")5"<:Z!Q"7>Sj.h?=" J$,'" A(&3&1.-&$21.-C('")5"!c`:;!".h?"?$0$"/5'$2$'",400$"&$-10%$&%"4"$'"3&1%%(*$,4'-%")5"`;:[b".&="T&1%%(*$,4'-%$'"4"0+-%-%B&4'*-/(2$00$'"30$"cc:`!".&"(*",$&24$'"+,"()%4/$&%" 0+-%&$21.-C('"$&"2$&/$2"![:<;".&="7$%%(*$,4'-%$'"30$"!Z:;Q".&=""O0B%%4'*" +," A(&3&1." A&+" ,+&/%,+''-%+'.$'" -%(" A(&" ?$0$" aa" l" +," '$%%(*$,4'-%$':" 4"/(%-$%'4'*"%40".1'"!Q"l"4" C+'1+&="W&-+.$'"%40"2$%%$"$&"+%" A(&3&1."+,",+&/%,+''"4..$"$&"/(2$00$&%"-$-('*+,?$'*4*"(*"2$&A(&"-%5&"A(&"$'"-%6&&$"+'2$0"+,"%(%+0A(&3&1.$%"4"-(//$&@/5'$2$'$"/$2"/4'2&$"A(&3&1."*$'$&$0%="D%"A(&3&1.$%"+,",+&/%,+''"$&"04.%"3$%B&"(*-5"+%"3$-)+&$0-$&",$2"5"A0B%%$"()),+&/4'*".1'",40",+&4$&$"/$2"-%6&&$0-$'")5")&4--,4'*'4'*$'$"A(&"/5'$2$'="G$2"-%(&$")&4--,4'*'4'*$&",40"2$%",I&$"/$&"5"%C$'$="G+&4+'-$'"4"-)(%)&4-$'")$&" 26*'" 4" C+'1+&" $&" 4" *C$''(/-'4%%" <:<[" l" /(%" <:!Z" l" 4" +1*1-%=" 9%" 4" A&+" 2$''$"(3-$&,+-C('$'".+'"2$%".('.012$&$-"/$2"+%",+&4+-C('"4"-%&6/)&4-"$&"$'"?(,$2/(%4,+-C('"A(&"A0B%%4'*"+,"0+-%=""K$21.-C('"+,"A(&3&1."A&+"A0$.-430$"0+-%$&"-%("A(&";!:c<".&"+,"'$%%(*$,4'-%$'"4" C+'1+&"(*"Z:!;".&"4"+1*1-%="O(&3&1.$%"A&+"A0$.-430$"0+-%$&"$&"-%6&&$"4"C+'1+&"$''"4"+1*1-%R"-(/"A6&$&"%40"+%"2$%"$&"/104*"5"&$21-$&$"-%6&&$",(01/"?$&="D,-+,'-)&4-$'$"4"+1*1-%"$&"04.$,$0"0+,$&$"
;Q""
$''"4"C+'1+&:"-(/"A6&$&"%40"+%"2$%"$&"/104*"5"&$21-$&$"-%6&&$"+'2$0"+,"A(&3&1.$%"4"+1*1-%="H+&*4'+03$-)+&$0-$'$" $&" 04.$,$0" -%6&&$" 4" C+'1+&:" 2+" -%&6/)&4-$'$" ?$&" $&" ?6B$&$" $''" 4"+1*1-%:"-(/"A6&$&"%40"+%"'$%%(*$,4'-%$'"304&"-%6&&$=""""
f&4-$'",+&4$&$&"%B2$04*"/$&"*C$''(/"26*'$%"4"8B-.0+'2:"4"%400$**"%40"+%"2$'"$&"C$,'%"?6B$&$"$''"2$'"'(&-.$="G+&4+'-$'"4"2$'"%B-.$"-)(%)&4-$'"$&"*C$''(/-'4%%04*"A4&$"*+'*$&"-5"?6B"-(/"2$'"'(&-.$"*C$''(/"26*'$%"4"+1*1-%=""
"





O< E?4979%=7>9?4%H(2$00$'" 1%,4.0$%" ?$&" $&" 2$%$&/4'4-%4-.:" 4..$" -%(.+-%4-." (*" 2$%" $&" -50$2$-" %+%%"1%*+'*-)1'.%" 4" +%" +00" 4'A(&/+-C('" $&" .C$'%=" Y" &$+04%$%$'" ,40" 2$%%$" 2$&4/(%" 4..$" ,I&$"%40A$00$%"A(&"-)(%)&4-$':"-(/".1'"$&".C$'%"$%%"26*'"A&$/"4"%42="D'%+*$0-$'"6.$&")(%$'-4+0$%"A(&"-)+&%$"-%&6/.(-%'+2$&"4"/(2$00$':"$%%$&-(/"4'A(&/+-C('-/$'*2$'"2+"$&"-%6&&$="O(&"5" +,3402$" ,4&.$04*?$%$'" 3$2&$" .1''$" 1-4..$&?$%j-%(.+-%4.." 304%%" 4'.012$&%" 4" -%&6/@)&4-$'$=" M'" -%(.+-%4-." /(2$00" .1''$" 4''0$//$%" -+''-B'04*?$%$&" A(&" 104.$" -)(%)&4-$&:"3+-$&%" )5" $'" )&(*'(-$/(2$00j" A(&$N+-%4'*/$%(2$=" T$,$*$'2$" *C$''(/-'4%%" $&" 304%%"3$'B%%$%"-(/"A(&$N+-%4'*/$%(2$"4"2$''$"-+//$'?$'*"4"+''$'"A+*04%%$&+%1&"(*"$&"+'-$%%"-(/" $%" $*'$%" +0%$&'+%4," g>sd(''$00:" ;<!;i="#$%" $&" +004.$,$0" -04." +%" -)(%)&4-$&" (AA$'%04*@*C6&$-")5"7(&2"f((0"E)(%"+00$&$2$".0="![=<<"2+*$'"A6&"0$,$&4'*="fh"(*"()),+&/4'*-%42$'"$&"Z:;`"(dj.,+&%$&".('%&+" ;:;" (dj.,+&%$&" -(/" 3$'B%%$%" 4" 2$''$"/(2$00$'=" S(',$&%$&4'*-A+.%(&$'"/$00(/"A(&3&1.-,(01/" (*" %$/)$&+%1&" 304&" 2+" b:a`" (dj.h
Z!""
P< W20A3F5L20%Y" 2$''$" 2$0$'" +," ())*+,$'" $&" 2$%" 1%,4.0$%" $'" 0+-%-%B&4'*-/(2$00" -(/" +,3402$&" $%"-%B&4'*--B-%$/"-(/".(//1'4-$&$&"/$2",+&/%,+''-%+'.:")+'$0(,'$&"(*",+&/$.+30$&"4"$'" ?1--%+'2=" H(2$00$'" 5)'$&" (*-5" A(&" 5" 4'.012$&$" A0$&$" .(/)('$'%$&=" ftA0B%%4'*" -(/" $&" +'%+%%" 5" ,I&$" &$+04-%4-.$" A(&" $'" '(&-." .1'2$="K$-10%+%$'$"A&+"N+-$%",4-%$"$'"'$%%(*$,4'-%")5";<;:Z".&"5&04*",$2"0+-%-%B&4'*="O0B%%4'*"+,"()),+&/4'*"+,",+&/%,+''-%+'."-%("A(&"``"l"+,"*$,4'-%$':"/$'-"&$21.-C('"+,"A(&3&1."A&+"2$" A0$.-430$" 0+-%$'$:")+'$0(,'$&"(*",+&/$.+30$&:" -%(" A(&"2$"&$-%$&$'2$"[`"l="L6B$")&4-,+&4+-C('$&"*C$''(/"$'"/5'$2"6.%$"*$,4'-%$'$"A&+" 0+-%A0B%%4'*:"/$'-"-%6&&$0-$'")5")&4-'4,5"(*"A(&3&1."A&+"2$"A0$.-430$"0+-%$'$:"6.%$"*$,4'-%$'$"A&+"0+-%&$21.-C('="H(2$00$'"30$"(*-5"%$-%$%"/$2"%B-.$"-%&6/)&4-$&"$%%$&-(/"24--$"*$'$&$0%"-$%%"$&"?6B$&$"(*",+&4$&$&"/$&"$''"2$"'(&-.$="F$,4'-%$'"6.%$"/$2"a`"l"4"A(&?(02"%40"-+//$"A(&3&1."/$2"'(&-.$")&4-$&:"-(/",4-$&"+%"0+-%-%B&4'*".+'",I&$"2$-%("/$&"+.%1$0%"4"+'2&$"0+'2=""O(&A+%%$&'$"$&"+,"2$'"())A+%'4'*"+,"+%"*$,4'-%)(%$'-4+0$%".,+'%4A4-$&%"?$&"$&"A(&"04%$"%40"+%"$'"-%(&"/$'*2$"A(&3&1.$&$",40"$'*+-C$&$"-$*"4"0+-%-%B&4'*"4"7(&*$="#$&-(/"2$%%$"04.$,$0"-.C$&:"$&"2$%"-+''-B'04*"5"-$"A(&"-$*"$'"1%C$,'4'*"+,"-%&6/)&4-$'$="f&4-$'$",+&4$&$&"/$2"%40312" (*" $%%$&-)6&-$0:" -04." )&4-.&B--$%" -$%%$-" +," 7(&2" f((0" E)(%" 4" 2+*=" H$&" C$,'"$%%$&-)6&-$0" ,40" 2$&/$2" &$-10%$&$" 4" /$&" C$,'$" )&4-$&" gP+'2/+&." k" P$&,4.:" ;<!!i="9%C$,'4'*" +," )&4-$&" ,400$" 4*C$'" A6&%" %40" 0+,$&$" *$,4'-%)(%$'-4+0" ,$2" 0+-%A0B%%4'*" (*" $'"&$21.-C('"+,"*$,4'-%$'$".,+'%4A4-$&%"4"N+-$%"?$&="S,+'%4A4-$&4'*$'"+,"*$,4'-%)(%$'-4+0$%"$&"/$'%"-(/"$'"+'%B2'4'*"+,"-%6&&$0-$-(&2$'$'")5"*$,4'-%$'$"2$%"$&"/104*"5"?$'%$"1%"4"2+*$'-" /+&.$2=" O(&A+%%$&'$" 6'-.$&" 5" )5)$.$" +%" 2$" A+.%4-.$" *$,4'-%$'$" 04.$,$0" ,40"+,?$'*$" +," ?,(&2+'" A(&3&1.-/6'-%&$" (*" )&4-$&" 4" ?$0$" /+&.$2$%" ,40" $'2&$-" $%%$&"4''A6&4'*"+,"DHE="f$&"4"2+*"$&"2$%%$",+'-.$04*"5"-4"'($"-4..$&%"(/:"/$'"2$%"$&"-4..$&%"+%"*$,4'-%$'$",$2"0+-%-B&4'*",40"6.$"/$2")&4--,4'*'4'*$&"(*")&4-'4,5=""" "
Z;""
!"#$%&'()(*+,"-.&&/0"#/%**#.*%'"#"

d4-N("$&"30+'%"YS8@3$2&4A%$'$"-(/"+00$&$2$"$&"4"*+'*"/$2"5"-$")5"/104*?$%$'$",$2"+**&$*+%(&@&(00$'"gK++$':";<!;i
ZZ""
*(2".C$''-.+)"%40"A(&3&1.-/6'-%&$"(*".&+A%/+&.$2$%"*$'$&$0%="M'"&(00$"-(/"+**&$*+%(&",40"(*-5"A(&"0$,$&+'26&$&".&$,$"-%(&$"4',$-%$&4'*$&"(*"&$--1&-$&"%40"O(9="FC$''(/*5$'2$"A(&" 0$,$&+'26&-$0-.+)$'$" $&" +%" 2$" $&")&$--$%" 6.('(/4-." *&1''$%" ?6B" .('.1&&+'-$" (*"/+'*$",40"2$&/$2".+'-.C$"4..$"?+"%40-%&$..$04*$"&$--1&-$&"%40"5"*&4)$"2$''$"/104*?$%$'="#$%"$&"04.$,$0"0+*%"$%")50$**"A&+"7GM"(/"+%"$'"$,$'%1$00"+**&$*+%(&"/5"()$&$&$")5"M0-)(%"g?+"3+0+'-$+'-,+&i"(*"2$&/$2"4")&+.-4-"+%"$'"+**&$*+%(&"(*-5"/5",I&$"-%&6/0$,$&+'26&"gK++$'" k" LB2$:" ;<!;ic="O(&"2$%"A6&-%$"/5"+**&$*+%(&",I&$">G1-13%

:-7!+%;S<%&77+#7*"4+1%"?#$#1"#+%
Z[""
u.%"3$0+-%'4'*")5"'$%%$%"*&1''$%" -%(.+-%4-.")&(21.-C('"(*"6.%" A(&3&1."*$'$&$0%:" $&"$'"1%A(&2&4'*"'$%%-$0-.+)$&"4"2+*"C(33$&"/$2="M'".+'"(*-5"-$"A(&"-$*"+%"+**&$*+%(&".1''$"%+%%" 3$%+0%" A&+" '$%%-$0-.+)$'$" A(&" 5" &$*10$&$" A(&3&1.$%" $%%$&" '$%%A(&?(02:" 0(.+0%" (*"&$*4('+0%=" E04." .1''$" '($'" +," '$%%-$0-.+)$'$-" 1%A(&2&4'*$&" 06-$-" ,$2" 5" A(&2$0$" 0+-%$'"1%(,$&" 26*'$%" (*" %40)+--$" A(&3&1." $%%$&" )&(21.-C('-,+&4+-C('$&" gP+'2/+&." k" P$&,4.:";<!!i=""" %
Z`""




_< W7=68G=7A9498%O(&" 5" .+&%0$**$" +**&$*+%(&$'-"/104*?$%$&" %40" 5" +00(.$&$" A0$.-43404%$%" ,40" 2$%" ?$&" *4-" $'"4'%&(21.-C('"+,"())3B*'4'*$'"+,".&+A%/+&.$2$%="H+&.$2$%"2$..$&"$'"3&$2"%42-?(&4-('%:"-$"O4*1&"!a="7(&2"f
"
:-7!+%;U<%N+*>")*+3#.#"%.#6"%-$$%-%+#1#+0#)*+3#.#"J%26*$>*1#$%47%.+->"!
_<;< #9597B9G=7A94%2:%>=3=0598L9095897%%S&+A%-B-%$/$%"/5",I&$"4".('-%+'%"3+0+'-$"A(&"+%".(&%-01%'4'*$&"(*"-.+2$&")5".+30$&"(*"+''$%"1%-%B&" -.+0"1''*5-="G$2"`
ZQ""
_<;<;< J7?GK779:F397?0:%%f&4/I&&$*10$&4'*$'" $&" ?$0+1%(/+%4-." (*" -05&" 4''"/(/$'%+'%" '5&" A&$.,$'-$'" 4" .&+A%@-B-%$/$%"+,,4.$&"A&+"`<:<<"L^="#4--$"+,,4.$'$".(//$&"-(/"A60*$"+,"+%"-$%%)1'.%$%"A(&")&(21.-C('"$&"?6B$&$"$00$&"0+,$&$"$''"2$%"/(/$'%+'$"A(&3&1.$%="f&4/I&&$-$&,$'$"-.+0"2$..$" 3$?(,$%" A(&" A&$.,$'--%B&%" '(&/+02&4A%-&$-$&,$:" O7K" (*" A&$.,$'--%B&%"2&4A%-A(&-%B&&$0-$-&$-$&,$:" O#K=" Y" 2+*" $&" 2$%" )&4/I&%" )&(21-$'%$&" -(/" 0$,$&$&" 24--$"&$-$&,$'$:"/$'"A(&3&1.$&$".+'"(*-5"2$0%+="F$'$&+%(&$&"-(/"0$,$&$&")&4/I&&$-$&,$",40"2+" .('%4'1$&04*" $'2&$" -$%%)1'.%$%" '5&" A&$.,$'-$'" 4" -B-%$/$%" $'2&$&" -$*=" 7$%%(" 0$,$&%"$'$&*4" A&+" )&(21-$'%$'" g'$%%(" A(&3&1.%" .&+A%" A&+" A(&3&1.$&$'i" .+'" 2$&/$2" $'2$" ())"/$2" 5" ,I&$" /$&" $00$&" /4'2&$" $''" ?,+" )&(21-$'%$'" /$02%$" 4''" %40" M0-)(%" gE%+%'$%%:";<!!i="Y"O4*1&"!Q",4-$-"2$%"'5&"2$"104.$"&$-$&,$'$"3$'B%%$-"4"A(&?(02"%40"13+0+'-$'"4".&+A%@-B-%$/$%="E(/"$'".+'"-$"$&"2$%"O7K"-(/"$&"(A%$-%"$%%$&-)1&%"(*"3$'B%%$%"+,"E%+%'$%%="""
"
:-7!+%;V<%:+#30#$1%-%$#""#"%47%+#1#+0#"G2#%5#$G""#"%#$%"/5" %40" $'?,$&" %42",I&$" %40-%&$..$04*"O7K"(*"O#K" %40*C$'*$04*" 4".&+A%-B-%$/$%="O(&"5"-4.&$"2$%%$"?+&"E%+%'$%%"-+%%"$%".&+,"%40"*&1''0$,$&+'-$"4"%400$**"%40"5"())&$%%$"$%"/+&.$2"A(&")&4/I&&$*10$&4'*"-(/",40"A(&.0+&$-"?$&1'2$&=""
+7F0039B97=059%=B%I7?GK779597B9%E%+%'$%%" ?+&" -+%%" $%" .&+," %40" *&1''0$,$&+'-$" +," )&4/I&&$-$&,$&" ?(-" )&(21-$'%$&"/$2"*$'$&+%(&$&" (,$&" !<" HGD=" S&+,$%" *5&" 1%" )5" +%" 24--$" *$'$&+%(&$'$" -.+0" ?+" /+.-4/+0"-%+%4..4''-%4004'*")5"!;"l="#$&/$2"-4.&$-"$'"/4'4/1/-0$,$&+'-$"+,")&4/I&&$-$&,$"A&+"&(%$&$'2$" )&(21.-C('-+'0$**=" #$&-(/" )&(21-$'%$'$" 6'-.$&" 5" 0$,$&$" /$&" (*" +0%-5"4''-%400$"$'"0+,$&$"-%+%4..:"*C6&$-"2$%%$"4"$'"+,"/+&.$2-06-'4'*$'$"3$-.&$,$%"'$2$'A(&="""
!79AB90558N789%79597B97%ajO#K"*C$''(/"$'"A(&?5'2-3$-%$/%"-+%-="
_<;<;<;< 3-.0"%-.4.*&Y"1.$/+&.$2$%".+'"+.%6&$&"-$0*$"()-C('$&")5"5"-%400$"%40*C$'*$04*"O7K="H+&.$2$%"$&"2$0%"4''"4"1.$2+*$&"(*"?$0*"-(/"3$**$"4*C$'"?+&"$'"())06-'4'*")5"'+%%:"2+*"(*".,$02="#$%"$&"2$&/$2"-$.-"104.$"31230(..$&"+.%6&$'$".+'"-$0*$"()-C('$&")5=""
Zb""
9.$/+&.$2$%" A(&" 1.$2+*$'$" .C6&$-" A&$2+*" .0=" !;=<<" A(&" 1.$2+*$'$" 4" .(//$'2$" 1.$="9.$/+&.$2$%"A(&"?$0*$'".C6&$-"?,$&"%(&-2+*".0="!;=<<"A(&"A6&-%.(//$'2$"?$0*="E%+%'$%%"*4&" 4'A(&/+-C('" (/" %40-0+*" 4" /+&.$2$%" 4''$'" .0=" !Z=<<" ?+'2$0-2+*$'=" H+&.$2$%" *5&"2$&/$2" A6&" -)(%/+&.$2$%="8403B2$&".+'",$0*$"5"3B" 4''" 4" X'"$00$&" A0$&$"+,"2$"-$.-"312@30(..$'$=" f&4--$%%4'*" +," ()-C('-)&$/4$'$" -.C$&" *C$''(/"/+&*4'+0)&4-4'*" )$&" M0-)(%@(/&52$:" %B)$" &$-$&,$" (*" 31230(..=" Y" 8+3$00" `" *4-" 2$%" (,$&-4.%" (,$&" *C$''(/-'4%%04*$")&4-$&"(*",(01/"A(&"1.$-()-C('$&")5"O7K"4"7>Z"4";<!!="Y"?$0*$'$"04**$&")&4-$'$"?6B$&$"$''"4"1.$'"(*")&4-$'$"$&"?6B$&$"A(&"'+%%"$''"2+*="G(01/$'$"$&"(/%&$'%04*"04.$"-%(&$"352$"A(&"?$0*:"1.$"(*"2+*"(*"'+%%"(*"04**$&")5"&1'2%"`"Hh")$&"%4/$="""
[A9" S93:%
*=88" $=:% WB934% *=88% $=:% WB934%f&4-" G(0=" f&4-" G(0=" f&4-" G(0=" f&4-" G(0=" f&4-" G(0=" f&4-" G(0=";``:c" [:``" Q<:;" [:c!" aa:Q" [:a" ZZ!:Z" `:b" !cZ:`" `:Z" !bQ:Z" `:["





_<;<;<@< 5/(#0"%-.4.*&&Y" 26*'/+&.$2$%" .+'" +.%6&$'$" -$0*$"()-C('$&")5"352$"O7K"(*"O#K="T12$'$" -.+0" ,I&$"%4/$@" (*" &$-$&,$-)$-4A4..$" (*" /5" ,I&$" E%+%'$%%" 4" ?$'2$" 4''$'" .0=" !b=<<" 2+*$'" A6&"0$,$&+'-$="E%+%'$%%"*4&" %403+.$/$024'*"(/"%40-0+*" 4''$'".0=";<=<<"-+//$"2+*="H+&.$2$%".C6&$-"2$&/$2"$%%$&"M0-)(%"(*"$&"2$0%" 4''"4"M0-)(%(/&52$'$="T12$'$"*4-" 4"7>SjHh"(*")&4-$'$"-$%%$-",$2"/+&*4'+0)&4-4'*")$&"M0-)(%(/&52$:"&$-$&,$%B)$"(*"%4/$=" S(/)$'-+-C('" A(&" '$%%(24AA$&+'-$'" A1'*$&$&" -(/" A(&" 1.$/+&.$2$%:" 2$&" 2$%".(/)$'-$&$-"/$2"KS@)&4-$&"4"%400$**"%40"()-C('-)&$/4$'=""
[<""
"
:-7!+%;L<%X21?4$12+-1#+%47%046!)%-%2+-)[++#7!6#+-$7#$1%.97$)*+3#.J%CXA%@K;;%Y"O4*1&"!b"4001-%&$&$-"*C$''(/-'4%%04*$"()-C('-)&4-$&"(*",(01/"A(&"7>Z"4";<!!="O4*1&$'",4-$&"+%",(01/".C6)%"$&"-%+340%"*C$''(/"?$0$"26*'$%:"/$2"$%"*C$''(/-'4%%")5"![:`"Hh=">)-C('-)&4-$'$" $&" 2$-42$&%" ?6B$-%" (/" '+%%$':" /$00(/" .0=" ;Z=<<" (*" <a=<<="FC$''(/-'4%%04*"()-C('-)&$/4$",+&4$&$&"/$00(/"!Q!:;;"(*"[a:!!"7>SjHh:"/$2"$%"-'4%%"(,$&" 26*'$%" )5" Qc:c"7>SjHh=">)-C('-)&4-$'$" A(&" )&4/I&&$-$&,$" 4" 26*'/+&.$2$%" $&"/$2"+'2&$"(&2"0+,$&$"$''"2$"$&"4"1.$/+&.$2$%:"2$&"2$'",$.%$2$"-'4%%)&4-$'")$&"Hh")$&"%4/$" $&" !ZQ:[a
_<;<@< &9AF04K779:F397?0:%E$.1'2I&&$-$&,$&" $&" +1%(/+%4-." A&$.,$'-.('%&(00" -(/" -05&" 4''" $%%$&" )&4/I&@&$*10$&4'*$'="Y"7(&*$"?+&"2$%"%40"'5"4..$"$.-4-%$&%"'($"/+&.$2"A(&"-$.1'2I&&$*10$&4'*="O&+" ;<!;" $&" 2$%" 04.$,$0" )0+'$&" (/" 5" 5)'$" $%" /+&.$2" A(&" 2$%%$:" .+0%" P(+2" O&$]1$'NB"d('%&(0:" POd=" #$" $.-+.%$" &$*0$'$" &1'2%" /+&.$2-2$-4*'$'" $&" $'2+" 4..$" A+-%-+%%" +,"E%+%'$%%:" /$'"/B$" %B2$&" )5" 04*'$'2$" .+&+.%$&4-%4..$&" -(/" )&4/I&&$*10$&4'*$'-" 1.$@/+&.$2=" 8403B2$&'$" ,40" 3B" ()-C('-)&4-$&" )5" $AA$.%" &$-$&,$&%" A(&" ?$0$" 1.$'" %(&-2+*" >9+"312&1'2$'" A(&" )&4/I&/+&.$2$%" .C6&$-=" H+&*4'+0)&4-4'*" 3$'B%%$-" A(&" 5" A+-%-$%%$"()-C('-)&4-$'="f5"04."04'C$"/$2"4")&4/I&&$*10$&4'*$'",40"%403B2$&'$"A5"$'".(/)$'-+-C('"1%(,$&" ()-C('-)&$/4$'" A(&" '$%%(24AA$&+'-$'" 4" ,(01/" 0$,$&%jA(&3&1.%=" #$%%$" ,40".(/)$'-$&$-" /$2" -)(%@" $00$&" KS@)&4-" gL(AA:" ;<!;i=" " " O(&24" &+//$'$" &1'2%" POd@(&2'4'*$'"$'2+"$&"1-4.&$",40"4..$"2$%%$"/+&.$2$%"4'.012$&$-"4"A(&,+0%'4'*-/(2$00$'"?$&:"/$'"'$,'$-"-(/"$'"+.%1$00"/104*?$%"A(&"+**&$*+%(&$'"4"A&$/%42$'=""
_<;<H< -978?K779:F397?0:%K$*10$&.&+A%/+&.$2$%:"KSH:"%40-,+&$&"%$&%4I&&$*10$&4'*$'"4"7(&*$="L$&".+'"+.%6&$&"-(/".+'"*+&+'%$&$"5"0$,$&$"&$*10$&.&+A%")5"!`"/4'1%%$&-",+&-$0"(*"-(/"2$&/$2".+'"A&4*C6&$"&$-$&,$'$" 4" -$.1'2I&&$*10$&4'*$'"2$0%+" g740--$'"k"h+0%?$&:";<!!i="T52$")&(21-$'%$&"(*" A(&3&1.$&$" .+'" 0$,$&$" &$*10$&.&+A%=" 840-%&$..$04*" /$'*2$" ,(01/" 4" KSH" -4.&$-"
[!""
*C$''(/"340+%$&+0$"+,%+0$&"(*"24&$.%$"4''/$024'*"%40"KSH"4"%400$**"%40"$%"()-C('-/+&.$2"gKS>Hi=""
_<;<H<;< 627"*.%"7.&"8*"7.%&E%+%'$%%" ?+&" 4" 0+'*" %42" 4''*5%%" 0+'*-4.%4*$" gA0$&5&4*$i" +,%+0$&" /$2" )&(21-$'%$&" $00$&"A(&3&1.$&$"(/"5"-%400$"&$*10$&.&+A%"%40*C$'*$04*="E%+%'$%%"?+&"2+"342&+%%"6.('(/4-."/$2"4',$-%$&4'*$&"/(%" +%"/(%)+&%$'" ?+&" -%40%" $AA$.%" %40*C$'*$04*" 4" KSH=" #$''$" +,%+0$%B)$'"3$'B%%$-"4..$",42$&$"4"/(2$00$'"?$&"*&1''$%"2$'"-.&$22$&-B22$".+&+.%$&4-%4..$'"(*"2$%"0+'*-4.%4*$")$&-)$.%4,$%="""
gP+'2/+&."k"P$&,4.:";<!!i="#4&$.%$4''/$024'*" 4" KSH" -.C$&" A(&" ?,$&" $'.$0%" 2&4A%-%4/$" '$-%$" 26*'" 4''$'" .0=" ;<=<<"2+*$'" A6&" 0$,$&4'*=" Y''/$024'*$'" 3$-%5&" +," $'" -%B..$,4-" .('-%+'%" 312.1&,$" )5"7>SjHh?="#$%"$&"04.$,$0"/104*"5"&$21-$&$"4''312%",(01/"4''$'"[`
`=<<" t" ;Z=<<" A(&" +00$" 2+*$&" -(/"(/A+%%$-" +,"KS>H"()-C('$'" -(0*%=" #$%" -$%%$-" 4'*$'" 3$*&$'-'4'*$&" ?,+" +'*5&")&4-$'$" ,(01/$%" 3B-" 4''" %40" 4" KSH=" >)-C('-)&$/4$'" A1'*$&$&"2$&/$2" -(/" $'" .+%+0B-+%(&" A(&" 5" ?+" '(." &$*10$&.&+A%"%40*C$'*$04*="E%+%'$%%".C6)$&"()-C('$&"+,"352$")&(21-$'%$&"(*"A(&3&1.$&$="D.%6&$'$"-(/"-$0*$&"()-C('$&"%40"8E>"A5&"KS@)&4-"A(&"$,$'%1$00".&+A%"+.%4,$&%"4"KSH"4"%400$**"%40"()-C('-@)&$/4$'"4"KS>H="Y";<!!j;<!;",+&"KS>H"%40*C$'*$04*"A=(=/="1.$"[c"4";<!!"%=(=/="1.$"!c"4"
:-7!+%@K<%PNX'%4)+H.#+%
[;""
;<!;=" KS>H" $&" 01..$%" A(&"7(&*$:" ?,(&"/+&.$2$%" $&" 2$0%" 4''" 4" %&$" (/&52$&" -(/" ,4-%" 4"O4*1&";<="#4--$"(/&52$'$"$&"-+%%"$%%$&"'$%%/$--4*$"A(&?(02="#$%"/5"%403B-"/4'-%";`"Hh",$2" 312*4,'4'*:" /$2" /4'2&$" -)$-4$00" +,%+0$" /$2" E%+%'$%%" 304&" *C(&%=" S,+'%1/$%" .+'"A(&2$0$-")5"104.$"$'?$%$&:"/$'"24--$"/5",I&$"4''$'A(&"-+//$"M0-)(%(/&52$="KS>H"$&"2$0%"4"%("()-C('-)&(21.%$&R"KS>H@-$-('*"(*"KS>H@1.$=""





8*5#66%U<%W+-1#+%47%046!)%-%PNX'M1#14$7J%@K;;Y@K;@%G(01/$'$"(*"04.,424%$%$'"4"KS>H@-$-('*"?+&"6.%"2$"-4-%$"-$-('*$'$="Y"%400$**"?+&")&4-$'$"-%$*$%="#$%%$"+,3402$&"%40%+*$'2$")&$--")5"'$%%$%="H$2")&4-$'$"A(&"-$-('*$'";<!!j;<!;",400$"$%"312")5"`<"Hh"A0$.-43404%$%"A5%%"$'"()-C('-)&$/4$")5"c<"<<<"7>S")$&"1.$"4"7(&2@8&6'2$0+*="M%%$&-(/"KS>H@-$-('*"*5&"(,$&"A0$&$"1.$&",40"2$''$"%B)$"()-C('$&"4..$"?$&:"2+" A(&,+0%'4'*-/(2$00$'" *5&" (,$&" $'" 1.$-" ?(&4-('%=" KS>H@-$-('*" ,40" 04.$,$0" ,I&$"+.%1$0%"5"-$0*$"A(&"$'"+**&$*+%(&"4")&+.-4-=""
#W"(DFA9%O(&"KS>H@1.$" -$'2$-" 312" 4''" 4''$'" A&$2+*" .0=" !;=<<" A6&" 2&4A%-1.$'="K$-10%+%$%" +," $'"%40312-&1'2$".(//$&".0="![=<<"-+//$"2+*="G(01/$'$"+.%6&$'$"A5&"%40-0+*")5"-.+0"-5"3B-"4''"4"KSH".0="<`@;Z"+00$"2+*$&"4"2&4A%-1.$'="D,"8+3$00"Q".+'"$'"0$-$"+%"()-C('-)&$/4$'$"4";<!!" *$'$&$0%" ,+&" 0+,$&$" A(&" KS>H@1.$" $''" 4" KS>H@-$-('*=" #$%%$" &$A0$.%$&$&" $.-%&+")&$/41/"+.%6&$&".&$,$&",$2"5"34'2$",(01/"(,$&"0$'*&$"%42="""
"G7C49% !27>7FA% J724FA5L20% "I5L205I79G?9%
*"'% !;a"Hh" `["Hh" !<;c"7>SjHh")$&"1.$"
*",% ;`;"Hh" `Z"Hh" aZQ"7>SjHh")$&"1.$"
*".% ZZa"Hh" aZ"Hh" ac<"7>SjHh")$&"1.$"
8*5#66%V<%,?#$$4)1$-""6-7#%2+-1#+%47%046!)%-%PNX'M!3#J%@K;;%
J7?55988?0:%?%#W"(%H+&*4'+0)&4-4'*"3$'B%%$-"A(&"5"3$-%$//$"()-C('-)&$/4$'$"4"KS>H="D00$"%403B2$&$"/$2"+.-$)%$&%$" 312" 4" -+//$"'$%%(/&52$" ,40" 2$&/$2" A5" -+//$"()-C('-)&$/4$" 3$-%$/%" +,"?6B$-%$" +.-$)%$&%$" /+&*4'+0)&4-=" KS>H@()-C('$'$" -.+0" -(/" '$,'%" ,I&$" %40*C$'*$04*$"?$0$")$&4(2$'"g1.$"$00$&"-$-('*ib=""!"#$%&#"'()*( ! !" ! !" ! !"#$%&!!!""!!" ! !"#$%&"'(#%)"
[Z""
E=7?:198^%8?G97%% b%M8% M% H% @% ;%
E6% !:<<" <:bQ" <:b`" <:b<" <:Q<"
SB?398?4^%8?G97%% /0:90%A7=B% ;%93397%@% H%93397%M% O%93397%P% \%93397%`%
%%%%%%%%%%%%%S6% !:<<" <:bQ" <:b`" <:b<" <:Q<"





8*5#66%;K<%(*"1#+%>4+%*034+"-$7%*0%421?4$12+#)-#%-%PNX'%-%"-6>#66#"%1467"%3+*>"%-33#%6#0#+#1%0#.%5#F40%%D,.(&%'4'*$'"+,"()-C('-)&$/4$'",40"4")&+.-4-"+02&4"304&"-%6&&$"$''"()-C('-)&$/4$'"-$0,="f&+.-4-" 4"7(&*$" 4"2+*"$&" 04.$,$0"+%"E%+%'$%%" 4..$"*(2.C$''$&"()-C('$&" A&+" %403B2$&$"-(/"?+&",4-%"-$*"5",I&$"1)504%$04*$"gK++$'"k"LB2$:";<!;i="Y"A(&,+0%'4'*-/(2$00$'"1%+&3$42$%"?$&" ,40" 2$%" 2$&A(&" 4..$" ,I&$" /104*" A(&" +**&$*+%(&" 5" 3B" 4''" ,(01/$&" -(/" 4..$" .+'"*+&+'%$&$-"+.%4,$&%=""P(.+0$"'$%%A(&?(02"(*"A(&2$04'*"/$00(/")&(21.-C('"(*"A(&3&1."4"$%"(/&52$".+'"4"%400$**"A6&$"%40"+%"8E>"A(&$%+&"-)$-4+0.C6)"+,"KS>H@()-C('$&="G$2"24--$"-)$-4+0.C6)$'$"3$'B%%$-")+B@+-@342" A(&" 5" A+-%-$%%$" ()-C('-)&$/4$'=" >)-C('-)&$/4$'" 304&" 2+" 04." %40312%" )&4-" (*"%403B2$&$".+'"A5"-,I&%"*(2".(/)$'-+-C('"A(&"-4'"&$*10$&.&+A%"gE%+%'$%%:";<!!i="F&1''$%"1A(&1%-4*3+&?$%$'" ,$2" -04.$" .C6)" ,40" 2$''$"/104*?$%$'" 4..$" 4'.012$&$-" 4" A(&,+0%'4'*-@/(2$00$'="
_<;<H<M< A#.%(2=1)>=#.%&1B&<=%C%$-?&AD@E&#$%"A4''$-"%40A$00$&"2$&"E%+%'$%%"A0$&$"1.$&"4"A(&,$4$'".+'"-$"+%"3+0+'-$'"4".&+A%'$%%$%".+'"304",+'-.$04*"5"())&$%%?(02$"(*"+%".&+A%-4%1+-C('$'".+'"304"+'-%&$'*%="O(&"24--$"%40A$00$'$"$&" 2$%" $%+30$&%" $%" $'$&*4()-C('-/+&.$2" A(&" /$&" 0+'*-4.%4*" )0+'0$**4'*" +," A(&3&1.-@&$21.-C('"A(&"5"/4'4/$&$"&4-4.($'"A(&"-%&6//+'*$0="M'"$'$&*4()-C(':"M7>f:"-$0*$-"4"2+*"+," -%(&A(&3&1.$&$" (*" .C6)$-" +," E%+%'$%%=" M7>f" $&" 2$&/$2" $%%" +," A5" /+&.$2$&" ?,(&"+.%6&$&"1%$'"3+0+'-$+'-,+&".+'"2$0%+"gE%+%'$%%:";<!!i=">)-C('$'"*4&"E%+%'$%%"&$%%$'"%40"5".&$,$" +%" A(&3&1.$&$'" &$21-$&$&" -4%%" A(&3&1." 4" /4'4/1/" ;" 1.$&=" M7>f" 3$'B%%$-" .1'"1'2$&" -,I&%" +'-%&$'*%$" .&+A%-4%1+-C('$&:" EDSE=" EDSE" ,40" -4" +%" 2$%" $&" (,$&" `<" l"-+''-B'04*" +%" &+-C('$&4'*" /5" 3$'B%%$-" A(&" 5" ?(02$" 3+0+'-$" 4" .&+A%-B-%$/$%" g#B32+0:";<!;i=" 8403B2$&$" +," M7>f" *4&" 4''" 312" /$2" -)$-4A4-$&%" A(&3&1.-&$21.-C(':" ()-C('-@)&$/4$" (*" 4''06-'4'*-)&4-=" D.%6&$'"/(%%+&" -5" ()-C('-)&$/4$" $%%$&" )+B@+-@342" )&4-4'*="G$2" $'" $,$'%1$00" EDSE" ,40" %403B2$&$" -(/" ?+&" A5%%" *(2.C$'%" ,(01/" 304" 3$2%" (/" 5"'$2&$*10$&$" 1%A&+" 4''06-'4'*-)&4-$'" 2$" .&$,$&=" D.%6&$'$" /$2" 0+,$-%" 4''06-'4'*-)&4-",$0*$-"A6&-%=""
""""""""""""""""""""""""""""""""""""""""""""""""""""""""!"O(&?(02"-(/"04**$&"1%$'A(&")+&%$'$-".('%&(00="M.-$/)0$&"$&".&4*:"-%&$4.:"0(N.(1%"(*"(AA$'%04*$")50$**="
[[""
M7>f" $&" $%" +%%&+.%4,%" /+&.$2" A(&" -%(&A(&3&1.$&$" -(/" ?+&" /104*?$%" %40" 5" ,+&4$&$"A(&3&1.-4'%$'-4%$%$'"-4':" -04." -(/"$'"+**&$*+%(&" 4"7(&*$=">)-C('-)&4-$'$"$&" &$0+%4,%" %40"2$"+'2&$"/+&.$2$'$"0+,$:"/$'"4''06-'4'*-)&4-$'"$&"-,I&%"?6B"g#B32+0:";<!;i="M7>f",40"04.$,$0" 4..$" 4'.012$&$-" 4"/(2$00$'" ?$&:" $%%$&-(/"+,%+0$'$" $&" 0+'*-4.%4*$" g/4'" ;" 1.$&i:"3$*&$'-$%"%40",4'%$&?+0,5&$%"(*"+%"EDSE"$'2+"4..$"?+&"4''%&1AA$%"gLB-%+2:";<!;i=""
_<;<H<O< ;$72(.&.#4%2#(.%&"8&C"7"#).0"%-.4.*&O(&A+%%$&'$"-$&"A(&"-$*"+%"2$%",40"%,4'*$-"A&$/"A0$&$"$'2&4'*$&"+,"/+&.$2$%",$2"DHE:"'B".(//1'4.+-C('-%$.'(0(*4:" 24-%&431$&%" )&(21.-C('" (*" 'B$" /+&.$2-+.%6&$&=" O(&" 2$%"A6&-%$",40"2$%"*C$''(/"6.%"+.%4,4%$%")5"A(&3&1.$&-42$'"())-%5"$%"6.%"3$?(,"A(&"&$*10$&4'*"*C$''(/"?$0$"5&$%"t"4..$"3+&$"4"2$")&$--$2$",4'%$&/5'$2$'$"-(/"4"2+*="#+*$'-"/+&.$2"$&" -.&$22$&-B22" A(&" +-@4-" -4%1+-C('$':" 2$&" 7(&*$" 3+-$&$&" -$*" )5" 2$%$&/4'4-%4-.",+''.&+A%)&(21.-C('=" u.%" A(&'B3+&" (*" -%(.+-%4-." )&(21.-C('" )5" '(&-." -(..$0:" -(/",4'2.&+A%:"$&"+00$&$2$"1'2$&")0+'0$**4'*="9%3B**4'*"+,"$'"'B".+3$0"/$00(/"#+'/+&."(*"7(&*$" -(/" -.+0" ,I&$" .0+&" 4" ;<![" $&" (*-5" 4" *+'*=" #+'/+&." ?+&" $'" -%(&" 2$0" -%(.+-%4-.",4'2)&(21.-C(':"-(/"2$%"'(&-.$"'$%%$%"2+",40"304"$.-)('$&%"/(%"gE%+%'$%%:";<!<i="E04.$"/+&.$2-$'2&4'*$&" A6&$&" %40" $%" 3$?(," A(&" +%" 3+0+'-$%C$'$-%$&" 304&" %40*C$'*$04*" ?$0$" 5&$%="KS>H"(*"M7>f"$&"$.-$/)0$&")5"&$-$&,$/+&.$2"-(/".1'"$&"5)'$"4",4'%$&-$-('*$'"4"2+*:"/$'"-(/"A(&A+%%$&'$"+'%+&",40"5)'$-"A(&"?$0$"5&$%="Y" A(&,+0%'4'*-/(2$00$'"$&"2$%"2$&A(&"5)'$%"A(&"KS>H"?+'2$0"4"+00$"%4/$&"4"2&4A%-26*'$%:"?$0$"5&$%=""9%,4.04'*$'"+,".&+A%/+&.$2$%",40"(*-5".&$,$"'B$"/+&.$2-%C$'$-%$&="T+0+'-$/+&.$2$%"$&"-.+)%"A(&"5"2$..$"8E>-"3$?(,="7$%%-$0-.+)"(*"&$*4('+0'$%%-+'-,+&04*$"g#E>ij3+0+'-$/+&.$2$&")5"#E>@'4,5",40"304"$%+30$&%="E04.$"/+&.$2$&",40",I&$"+.%1$00$"A(&"$'"+**&$*+%(&"5"2$0%+"4R"352$"A(&"5"&$%%$"())"$,$'%1$00"13+0+'-$"-(/"0$,$&+'26&"(*",$2"-%&+%$*4-."?+'204'*"+,"A0$.-43$0%"A(&3&1."-(/"+**&$*+%(&="!
_<@< J3=06=590%f0+'A+-$'"3$-%5&"+,"M0-)(%"(*"M03+-:"-+/%"$%"A4'+'-4$0%")+)4&/+&.$2="M0-)(%"$&"$%"2+*$'@A6&@/+&.$2:"?,(&"-B-%$/)&4-$'"A(&"7(&2$'"-$%%$-="M03+-"$&"$%"-+''%42-/+&.$2"?,(&"2$%".+'" ?+'20$-" .&+A%" 4''%40" $'" %4/$" A6&" 2&4A%-%4/$'=" f5" 2$%" A4'+'-4$00$" )+)4&/+&.$2$%"?+'20$-"2$%"A0$&$"104.$"4'-%&1/$'%$&"/$2",+&4$&$'2$"%42-?(&4-('%$&="f0+'/+&.$2$'$",40"'5"3$-.&4,$-"-+//$'"/$2"+**&$*+%(&$'-"/104*?$%$&"4"2$"104.$="""






84/$-312")5"$%"3$-%$/%",(01/"(*")&4-:"%40"$'"1-)$-4A4-$&%"%4/$="F4%%"+%"2$%"A4''$-"-)(%)&4-$&"2$%"+.%1$00$"26*'$%"-(/"*C6&"+%"312$%"$&"4'"$00$&"+%"%?$"/('$B:",40"312$%"+.-$)%$&$-="O(&"$'"-$0*$&"3$%B&"2$%%$"+%"312$%"+.-$)%$&$-"2$&-(/"-)(%)&4-$'"$&"04."$00$&"?6B$&$"$''"2$'"-)$-4A4-$&%$")&4-$'="">/&52$'$" 7(&2" f





_<@<@< )3>=5^%?087=4=:G=7A9498%M03+-" $&" $%" AB-4-." C1-%$&/+&.$2" A(&" ?+'2$0" 4" 7(&*$:" E,$&4*$:" O4'0+'2:" #+'/+&." (*"8B-.0+'2=" H+&.$2$%" %40&$%%$0$**$&" A(&" ?+'2$0" 4" %42-&(//$%" /$00(/" -)(%/+&.$2$%" (*"2&4A%-%4/$'="L(,$2A(&/50$%"/$2"M03+-"$&"+%".1'2$'$"-.+0"A5"/104*?$%"%40"5"&$%%$"())"-4'$"13+0+'-$&" A6&" 3+0+'-$+,&$*'4'*$'" 4" KSH=" D.%6&$'$" 2$0%+&" 4" .('%4'1$&04*" ?+'2$0" ?,(&".C6)-@" (*" -+0*-312"?+'20$-" 4''%40" $'" %4/$" gA(&$06)4*" %(" %4/$&" 4"7(&*$i" A6&" 2&4A%-%4/$'="L+'2$0$'"A(&$*5&"/$00(/"%("(*"%("+.%6&$&"-04."-(/"4"$%"+.-C$/+&.$2="D1.-C('-A(&/$'"$&")+B@+-@342:" $00$&" 04.$,$.%-)&4-4'*:" ?,(&")&4-$&" A(&" %40312"(*" $%%$&-)6&-$0"/6%$-"/$00(/".C6)-@" (*" -+0*-+.%6&$&=" O(&" 5" A5" $%"312".C6)%jg7(&2"f((0"E)(%:";<<bi="Y"/(2$00$'"1%,4.0$%"?$&",40".1'"%4/$-(&2&$"3$'B%%$-=""O&$/"%40"4"2+*"?+&"2$%"?+'2$0$'")5"M03+-",I&%"3$*&$'-$%="O(&A+%%$&'$"/$'$&"2$",4.%4*-%$"5&-+.$'$" %40" 2$%%$" $&" +%"/+&.$2$%" $&" -5)+--"'B%%" 4"7(&*$" g[="/+&-";<<bi" 4" %400$**" %40" +%"13+0+'-$*$3B&$'$"4"&$*10$&.&+A%/+&.$2$%"%40"'5"4..$"?+&",I&%"?6B$"'(."%40"5"-.+)$"-%(&%"'(."4'N$'%4,"A(&"M03+-?+'2$0="G$2"2$'"A(&,$'%$2$"6.'4'*$'"+,"-%(.+-%4-.")&(21.-C('"(*"A(&3&1.",40"2$%"A(&/(2$'%04*"304"/$&"1%A(&2&$'2$"A(&"+.%6&$&"4"M0-)(%"5"1''*5"13+0+'-$="#$%%$".+'"A6&$"%40"+%"KS"*$3B&$'$".+'"-%4*$="E+/0$%"*C6&"2$%%$"+%"?+&"%&(")5"+%"04.,424%$%$'"(*"?+'2$0$'")5"M03+-",40"%40%+="""




_<@<@<@< F"#4.7&"8&<7.-)2C272*.*&1B&A7C")&M03+-".+'"(*-5"3$'B%%$-"+,"+**&$*+%(&$'" %40"5"-$0*$".&+A%"1%$'"2$'"?$'-4.%"5"&$%%$"())".(//$'2$"13+0+'-$="#$&-(/"+'2&$" +.%6&$&" ?+&" 3$?(," A(&" .&+A%" .+'" +**&$*+%(&" -$0*$"A0$.-43404%$%" A(&" *1'-%4*$" )&4-$&" 4" M03+-=" L+'2$0" 4" M03+-" .+'" (*-5" .(/34'$&$-" /$2"4''/$024'*"4"KSH="E(/"'$,'%"-$'2$-"2$%"4''"312.1&,$&"%40"KSH"4''$'".0="!b=<<"2+*$'"A6&" 2&4A%-26*'$%=" Y''312%" ,(01/" .+'" 04.$,$0" &$21-$&$-" 4''$'" [`" /4'" A6&" 2&4A%-%4/$':"2$&-(/"2$%%$",(01/$%"$&"&$21-$&%"*&1''$%"-+0*"4"$%"+''$%"/+&.$2="M03+-"-%$'*$&"!"%4/$"A6&"2&4A%-%4/$'="#$%"$&"2+"/104*" A(&"+**&$*+%(&"5"/$02$" 4''"&$*10$&.&+A%" 4"KSH"1%$'"+%"2$%"?4'2&$&"/104*?$%$'"%40"5"-$0*$"4"M03+-="G$2"-+0*"4"M03+-".+'"+**&$*+%(&"&$21-$&$"KSH@4''/$024'*$'"/$2",(01/$%"-(0*%"4"M03+-="#+"2$%"$&"1-4..$&%"(/"4''/$02%",(01/"4"KSH"304&"+.%4,$&%"(*".(/)$'-$&%" A(&".+'"-+0*" 4"M03+-",I&$"*1'-%4*" -$0,"(/"KS@())")&4-$'$"*C$&'$"$&"?6B$&$"$''"M03+-)&4-$'$=""
_<@<H< !?0=05?938%I=I?7G=7A94%f5"7DE#Dp">HV"d(//(24%4$-"?+'20$-"2$%"A4'+'-4$00$")+)4&$&"A(&"7(&2$'-".&+A%/+&.$2="L$&".+'"+.%6&$&"1%$'"3+0+'-$+'-,+&"2$0%+="H$20$//$&" 4"7DE#Dp".+'"?+'20$"2$&4,+%@.('%&+.%$&" 4"2$%"'(&24-.$:" %B-.$:"'$2$&0+'2-.$"(*"3&4%4-.$".&+A%/+&.$2$%"/$2" A1%1&$-:"A(&U+&2-:"()-C('$&"(*"dA#".('%&+.%$&="H+&.$2$%"3$'B%%$-"352$"+,"+.%6&$&"-(/"6'-.$&"5")&4--4.&$".&+A%.C6)"$00$&"t-+0*:"-+/%"+.%6&$&"-(/"-)$.10$&$&" 4")&4-1%,4.04'*" 4"/+&.$2$%="H4'4/1/-,(01/$%"A(&".('%&+.%$'$"$&"-+%%"%40"!"Hh"(*".('%&+.%$'$"?+&",+&4*?$%")5"$'"2+*:" 1.$:"/5'$2:" .,+&%+0" $00$&" 5&=" EB-%$/)&4-$'" -(/" -$%%$-" +,"7(&2" f((0" E)(%" 3&1.$-"-(/"&$A$&+'-$)&4-"A(&"+00$".('%&+.%$'$:"?,(&"%$.'4-.$"A(&?(02"-(/"A0+-.$?+0-$&"4"'$%%$%"(*" %40*C$'*$04*" .+)+-4%$%" 4..$" %+-" /$2" 4" 3$%&+.%'4'*$'" ,$2" 4''*5$0-$" +," .('%&+.%$'$"gK$*C$&4'*$':";<<Qi="#$"104.$".('%&+.%$'$"-(/".+'"?+'20$-")5"7DE#Dp",40"'5"3$-.&4,$-"/$&"4''*5$'2$=""
_<@<H<;< G$*$%.-=#*%"-*.%&M'" A1%1&$.('%&+.%" $&" $'" 34'2$'2$:" -%+'2+&24-$&%" .('%&+.%" /$00(/" %(" )+&%$&" (/" 5"1%,$.-0$"$'"$4$'2$0"%40"$'"3$-%$/%")&4-"/$2"0$,$&4'*"$'"3$-%$/%"2+%("A&$/"4"%42="Y".&+A%@
[Q""
/+&.$2$%" A(&$.(//$&"2$&4/(%" 0$,$&4'*$'"(,$&" $'" 0$'*&$" 6#0#+-$712#+-4.#=" P$,$&4'*-@)$&4(2$'"$&")5";["%4/$&"$00$&"a"2+*$&="""O1%1&$.('%&+.%$'".(-%$&"4'*$'"%4'*"4"-$*"-$0,"(*"*$,4'-%"(*"%+)"*C6&$-"())"34$"-$!#+6-7"A&$/" %40" 0$,$&4'*-)$&4(2$'=" >))*C6&$%" A(&$*5&" ,$2" +%" )+&%$'$" -$%%$&" 4''"/+&*4'" )5" $'".('%("?(-"7DE#Dp="M%%$&"$'2%"?+'2$0-2+*"%&$..$-"/+&*4'"A&+")+&%$'"-(/"%+)%$")5"2$'"2+*-")&4-1%,4.04'*"(*"0$**$-"%40"?(-"2$'"+'2&$="f&(-$--$'".+00$-"r/+&.4'*"%("/+&.$%r"(*"A(&$*5&"4"?+'204'*-)$&4(2$'"A6&"0$,$&4'*-)$&4(2$'="E01%%())*C6&$%"A(&"0$,$&4'*-)$&4(2$'"*C6&$-",$2"0$,$&4'*-)$&4(2$'-"-01%%"(*"$&"-1//$'"+,"2$"%4/$,4-$"24AA$&+'-$'$"/$00(/"2$'" -4-%$" )&4-$'" 4" ?+'204'*-)$&4(2$'" (*" )&4-$'$" *C$''(/" 0$,$&4'*-)$&4(2$'"gH+&.$2-.&+A%:"1=2=i="O1%1&$-.('%&+.%$&"$&"'100-1/-)400:"2+"2$'"$'$")+&%-"*$,4'-%"$&"2$'"+'2&$")+&%-"%+)=""#$&-(/" $'" .C6)$&" +," $'" A1%1&$" 6'-.$&" 5" $04/4'$&$" (304*+-C('$'" ,$2" .('%&+.%$'" A6&"4''06-'4'*-2+%($'" .+'" ?+'" .C6)$" $'" A1%1&$" -(/" &$)&$-$'%$&$&" 2$'" /(%-+%%$" )+&%-")(-4-C('"4"2$'"+.%1$00$"A1%1&$'="#$&-(/"2$%%$"*C6&$-"*C$''(/"-+//$"/$*0$&",40")+&%$'-")04.%"%40"5"1%6,$"+,%+0$'"(AA4-4$0%".+'-$00$&$-="f+&%$'"?+&"4")&+.-4-"-(0*%"A1%1&$'",42$&$"%40"$'"+''$'".C6)$&="""O1%1&$.('%&+.%$'$" 4" 7DE#Dp" $&" 2$0%" ())" 4" r3+-$" 0(+2r" (*" r)$+." 0(+2r=" T+-$" 0(+2".('%&+.%$'$" ?+&" 04." 0$,$&4'*" +," -%&6/" A(&" +00$" %4/$'$" 4" 0$,$&4'*-)$&4(2$'=" f$+." 0(+2".('%&+.%$'" 0$,$&$&" .1'" 4" %4/$'$"/$2"?6B" 3$0+-%'4'*" )5" '$%%$%:"/+'2+*@A&$2+*" <Q=<<@;<=<<"(*"?+'20$-".1'"/$2"$'"1.$-"0$,$&4'*-)$&4(2$"g7DE#Dp:"1=2=i=""
_<@<H<@< G=%H"%4-=#*%"-*.%&M'"A(&U+&2.('%&+.%"?+&"/+'*$"04.?$%-%&$.."/$2"$'"A1%1&$.('%&+.%="M'"A(&U+&2"$&"(*-5"$'".('%&+.%"?,(&")+&%$'$"A(&)04.%$&"-$*"%40"5"1%,$.-0$"$'"$4$'2$0"%40"$'"3$-%$/%")&4-"/$2"0$,$&4'*"$'"3$-%$/%"2+%("-$'$&$"4"%42:"2$&".('%&+.%$'"4..$".(-%$&"'($"4"-$*"-$0,="#$%"$&"04.$,$0" A0$&$" A(&-.C$00$&" ,$2" 2$" %(" A4'+'-4$00$" 4'-%&1/$'%$'$=" O(&" 2$%" A6&-%$" ?+'20$-" %40",+'04*"4..$"A(&U+&2-")5"$'"/+&.$2-)0+--"-04."-(/"A1%1&$-="O(&U+&2-"?+'20$-"r(,$&"%?$"N(1'%$&r:"r(,$&"24-.r"(*".+'"2$&/$2"-.&$22$&-B-"A(&"2$%"$'.$0%$"A(&?(02="O(&U+&2-"?+&"?$00$&"4..$"2+*04*"v/+&.4'*@%(@/+&.$%rgH+&.$2-.&+A%:"1=2=i="O(&U+&2.('%&+.%$'$"$&"4"04.?$%"/$2"A1%1&$-"2$0%"4''"4"3+-$@"(*")$+."0(+2"(*".('%&+.%$'$"?+'20$-"/$2"0$,$&4'*-)$&4(2$&")5"$'"/5'$2:".,+&%+0"$00$&"5&"g7DE#Dp:"1=2=i="L+'204'*-@)$&4(2$'"$&")5"/5'$2:".,+&%+0"$00$&"5&=""
_<@<H<H< 52<<.%"#).-=#*%"-*.%?&I<5&K$A$&+'-$)&4-$'"A(&"A(&U+&2-"(*"A1%1&$-"$&"-(/"'$,'%"-B-%$/)&4-$'")5"7(&2"f((0"E)(%="P$,$&4'*-)&4-$'")5".&+A%$'"3$-%$//$-"04.$,$0"+,"2$'"0(.+0$"(/&52$)&4-$'"4"&$+04%$%$'="E4-%'$,'%$" +,,4.$&" -(/" .C$'%" A&+" -B-%$/)&4-$'" '5&" (,$&A6&4'*-.+)+-4%$%$'" /$00(/"(/&52$&" $&" 3$*&$'-$%=" M'" dA#" $&" $'" A(&U+&2.('%&+.%" &$A$&$&%" %40" 24AA$&+'-$'" /$00(/"(/&52$)&4-" (*" -B-%$/)&4-=" FC$''(/" 5" ?+'20$" dA#$&" .+'" +.%6&$&" -(/" ?+&" ?+'20$%" $'"
[b""
A1%1&$" $00$&" A(&U+&2" -4.&$" -$*" /(%" -%(&$" +,,4." /$00(/" -B-%$/@" (*" (/&52$)&4-" 4"0$,$&4'*-)$&4(2$'="H+&.$2-)&4-$'" A(&" $'" dA#" &$A0$.%$&$&" 2+"/+&.$2$%-" A(&,$'%'4'*" %40")&4-24AA$&+'-$'"*C$''(/"0$,$&4'*-)$&4(2$'="f&4-$'".+'",I&$")(-4%4,:"'$*+%4,"$00$&"'100="dA#$&" 304&" ?+'20$%" %40" )(-4%4,$" )&4-$&" '5&"/+&.$2$%" A(&,$'%$&" +%" 2$'" +.%1$00$" (/&52$@)&4-$'" 304&" ?6B$&$" $''" -B-%$/)&4-$'=" #$'" %(%+0$" )&(A4%%$'" A&+" .('%&+.%$'" 304&" 2+"24AA$&+'-$'" /$00(/" (/&52$@" (*" -B-%$/)&4-$'" 4" 0$,$&4'*-)$&4(2$'" /10%4)04-$&%" /$2"+,%+0%",(01/="dA#$&"*C6&$-"())"4"?$'?(02"%40"-+//$")&4'-4))$&"-(/"$'"A(&U+&2="dA#$'$")5"7DE#Dp"?+&"0$,$&4'*-)$&4(2$")5"$'"/5'$2:".,+&%+0"(*"5&="""
_<@<H<M< @1)>=#.%&M'" ()-C('" $&" $'" &$%%:" /$'" 4..$" $'" )04.%:" %40" 5" .C6)$" gN+00i" $00$&" -$0*$" g)1%i" $'"1'2$&04**$'2$" .('%&+.%" %40" $'" A(&?5'2-3$-%$/%" )&4-" $%" 3$-%$/%" %42-)1'.%" A&$/" 4" %42="SC6)$&$'" +," ()-C('$'" 3$%+0$&" $'" ()-C('-)&$/4$" A(&" &$%%$'" %40" 5" 1%6,$" ()-C('$'=" f5"7DE#Dp"?+'20$-"2$%" $1&()$4-.$"()-C('$&:"/$2" A(&U+&2.('%&+.%$&" A(&" -$-('*"$00$&" 5&"-(/"1'2$&04**$'2$")&(21.%="SC6)$&$'"+,"$'"()-C('",40",$0*$"5"1%6,$"()-C('$'"2$&-(/"/+&.$2-,$&24$'" )5" 2$'" 1'2$&04**$'2$" A(&U+&2.('%&+.%$'" *4&" *$,4'-%" ,$2" 4''06-'4'*=">)-C('$'$" $&" -%+'2+&24-$&%$" /$2" ?$'-B'" )5" ,(01/:" 06)$%42:" ())*C6&-2+%(" (*"4''06-'4'*-)&4-=" >)-C('$'$" .+'" 4..$" 06-$-" 4''" A6&" ()-C('$'-" ())*C6&-2+%(" g$1&()$4-."()-C('i" (*" ())*C6&-2+%($'" $&" %&$2C$" %(&-2+*" 4" /5'$2$'" A6&" 0$,$&4'*-)$&4(2$'" A(&"1'2$&04**$'2$" A(&U+&2.('%&+.%" g7DE#Dp:" ;<!!i=" Y''06-'4'*-)&4-$'" $&" 2$'" A(&?5'2-@3$-%$/%$")&4-$'")5"1'2$&04**$'2$"A(&U+&2="#$''$")&4-$'"3$-%$//$-"%40"$'",4--"*&+2"+,"7DE#Dpf1%()-C('$'$" *4&"/104*?$%$'" %40" 5" -$0*$" A(&)04.%$0-$'" %40" 5" .C6)$j-$0*$" .&+A%" %40" $'" *4%%" %42" (*" )&4-=" M'"+**&$*+%(&"-(/"?+&"A0$.-43$0%"A(&3&1."%40*C$'*$04*".+'"A(&"$.-$/)$0".C6)$"$'")1%")5"$'"-+0*-A(&U+&2="#+"?+&" +**&$*+%(&$'" &$%%$'" %40" 5" -$0*$" -+0*-A(&U+&2$'"(*"2$&/$2".,4%%$"-$*"/$2"A(&)04.%$0-$'"%40"5"-$0*$".&+A%:"2$&-(/"()-C('$'"$&"v(1%@(A@%?$@/('$Bv="#$&-(/")1%()-C('$'"$&"v4'@%?$@/('$Bv:",40"+**&$*+%(&$'".1''$"-$0*$".&+A%$'"%40"4''06-'4'*-)&4-"(*" &$+04-$&$" $'" *$,4'-%=" F$,4'-%$'" /5" 2+" ,I&$" %40-%&$..$04*" -%(&" %40" +%" 2$'" 2$..$&"()-C('-)&$/4$'="
`<""
"
:-7!+%@I<%&77+#7*"4+1%)!6-7F#"#+%"-6%H%F*$.6#%421?4$#+%2H%!$.#+6-77#$.#%>-$*$1-#66#%-$1"+!)#$"#+%O4'+'-4$00$".('%&+.%$&"3$'B%%$-" A6&-%"(*" A&$/-%" 4" 2$%" AB-4-.$".&+A%/+&.$2$%" A(&" 5" -4.&$".C6)" +," .&+A%" A(&" 0$,$&+'26&$&" $00$&" -+0*" +," .&+A%" A(&" )&(21-$'%$&=" #4--$" +.%6&$'$" $&"+,?$'*4*$"+,".C6)$%j
% %
`!""
;;< &82A=58?5A%I72:7=GG97?0:%O(&,+0%'4'*-/(2$00$'"-(/"$&"1%,4.0$%"4"+&3$42$%"?$&"+00(.$&$&".&+A%"4"A0$&$"+,"/+&.$2$'$"3$-.&$,$%"(,$&="f&(A4%%/+.-4/$&$'2$"+00(.$&4'*",40"+,?$'*$"+,")&4-$&"(*",(01/$&"-(/"$&"1-4.&$"'5&"A(&,+0%'4'*-3$-01%'4'*$'$"%+-="H(2$00$'"$&"2$&A(&"+,"-%(.+-%4-.".+&+.%$&="E%(.+-%4-.")&(*&+//$&4'*"*C6&"2$%"/104*"5"A(&/10$&$")&(30$/$&"2$&"3$-01%'4'*$&"%+-"4"A0$&$" -%$*" ?,(&" 2$%" *4-" %40*+'*" %40" 'B" 4'A(&/+-C('" 1'2$&,$4-=" K$0$,+'%" %$(&4" ,40" '5")&$-$'%$&$-=""




;;<@< -2589:5%79T2F759G24933%>&2$%" +#\4!+1#" &$A$&$&$&" %40" /104*?$%$'" %40" 5" %40)+--$" $'" 06-'4'*" %40" $%" -)$-4$0%"(3-$&,$&3+&%" 1%A+00=" K$N(1&-$)&(30$/$&"?+&" +00%42" %(" $00$&" A0$&$"3$-01%'4'*--%$*" gL4*0$:";<<`i="L(,$2A(&/50$%"/$2"$'" %(-%$*-" &$N(1&-$/(2$00" $&"5" 42$'%4A4-$&$"$'" A6&-%$-%$*-@06-'4'*"-(/"$&"*(2%"%40)+--$%"+00$"-N$'+&4$&"-="M%"*$'$&$0%"%(-%$*-"&$N(1&-$)&(30$/"A(&/10$&$-"-(/",4-%"1'2$&="#$%"A6&-%$")&(30$/$%:!!:"304&" .+0%" A6&-%$-%$*-)&(30$/$%=" L$&" $&" \" A6&-%$-%$*-3$-01%'4'*$'" (*" \" 3$-%$//$-" A6&"4'A(&/+-C('" (/" -N$'+&4(" -" $&" .C$'%=" pg\:" -i" $&" +'2&$-%$*-)&(30$/$%j-13)&(30$/$%"j&$N(1&-$)&(30$/$%=" B" $&" 2+" )&(30$/$%-" +'2&$-%$*-3$-01%'4'*" (*" 3$-%$//$-" $%%$&"4'A(&/+-C('" (/" -" $&" .C$'%=" D'2&$-%$*-)&(30$/$%" $&" $%" ()%4/$&4'*-)&(30$/" 2$&" /50@A1'.-C('" (*j$00$&" &$-%&4.-C('$&" +,?$'*$&" +," 3$-01%'4'*$'" \" (*" &$+04-$&4'*$'" +," 2$'"1-4.&$" ,$.%(&$'" -=" E13-N&4)%$%" -" A(&.0+&$&" +%" $%" $0$/$'%" ,+&4$&$&" /$2" -N$'+&4(="O(&/10$&4'*$'" .+00$-" $4.#>4+)!6#+-$7% gP(1,$+1\" k" T4&*$:" !bbaiJ% A(&24" 4'A(&/+-C('-@A0B%$'")&$-$'%$&$-"4"3$-01%'4'*-&$..$A60*$'="Y"$'"'(2$A(&/10$&4'*"/5"$'"?(02$"&$2$")5"A(&$02&$'(2$'"%40"?,$&"'(2$:"-(/"*C6&$-"*C$''(/"$%"-$%%"/$2"3$*&$'-'4'*$&="Y"/(2$00$'"1'2$&"*C6&$-"2$%%$",$2"3$*&$'-'4'*"!!=[=""!"# ! ! !! ! ! ! !!! !! ! !! & !!=!"! ! ! ! !" & !!=;"! !! ! ! !!! ! !" & !!=Z"!! ! ! ! !! ! !! ! !" ! ! !& !!=["! ! !! ! ! !" & !!=`"K$N(1&-$)&(30$/$%" .+'" (*-5" -.&4,$-" /$2" -N$'+&4(A(&/10$&4'*" gP(1,$+1\" k" T4&*$:"!bbai="Y-%$2$'A(&"5"2$0$"())"3$-01%'4'*$'$"/$00(/"%("-%$*"(*".1'"?+"&$N(1&-$,+&4+30$"4"+'2&$-%$*-)&(30$/$%" $&" '5" +0%" -+/0$%" -(/" $%" -$%%" +," -13)&(30$/$&R" $%%" A(&" ?,$&%"-N$'+&4(=" #$''$" A(&/10$&4'*$'" A6&$&" %40" +%" +'%+00" ,+&4+30$" 304&" -%6&&$" $''" 4" '(2$@A(&/10$&4'*$':" $%%$&-(/" 2$%" /5" -.+)$-" 'B$" -$%%" /$2" ,+&4+30$" A(&" ?,$&%" -N$'+&4(=" M%")&(30$/" ,40" +," 2$'" *&1''" *C$&'$" A5" 0$'*$&" .C6&$%42" (/" 2$%" 4/)0$/$'%$&$-" /$2"
`Z""
c"!! ! !! ! !! ! !! ! !!" ! ! !! !!=a"!! ! !" ! ! !! !!=Q"!!! !! ! !" ! ! !! !!=b"Y"O4*1&";c",4-$-"2$%"-+//$"-N$'+&4(%&$$%"-(/"4"O4*1&";`:"/$'"%40&$%%$0+*%"A(&"-N$'+&4(@A(&/10$&4'*" A&$/A(&" '(2$A(&/10$&4'*=" M004)-(42$'$" ,4-$&" ?,(&2+'" '('@+'%4N4)+%4,4%B"3$*&$'-'4'*$'$" .(30$&" 3$-01%'4'*$'$" 4" '(2$&" /$2" -+//$" 4'A(&/+-C('-*&1''0+*"-+//$'=">*-5"?$&"$&"$%%"$'.$0%"-N$'+&4("1%?$,$%:"-+//$"-N$'+&4("-(/"4"O4*1&";`=""
"
:-7!+%@S<%(\#$*+-4"+#%)#.%A%1"#7J%S%!6-3#%1\#$*+-#+%
;;<H< !397589:5%79T2F759G24933%M%" &$N(1&-$)&(30$/" .+'" ?+" A0$&$" -%$*" $''" 3+&$" %(=" G$2" A(&/10$&4'*" +," $'" A0$&-%$*-"-%(.+-%4-." /(2$00" /5" $'" 2+" ?(02$" &$2$" )5" r4'A(&/+-C('@3$-01%'4'*@4'A(&/+-C('@===r@-$.,$'-$'$"4"-N$'+&4(%&$$%="M'"*$'$&$00"A(&/10$&4'*"+,"$%"A0$&-%$*-"()%4/$&4'*-)&(30$/"$&"A(&/10$&%"1'2$&="" !"# ! ! !! ! !!! ! !!!!!!!!! ! !!=!<%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!" ! !!!!!!! ! !!! ! ! ! !! ! ! !% !!=!!%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! !% !!=!;%Y" 2$''$" A(&/10$&4'*$'" $&" !!! " 3$-01%'4'*$'" -(/" %+-" 4" -N$'+&4(" -" (*" -%$*" %=" D00$" -13@)&(30$/$'$" )$&" -N$'+&4(" ,40" 06-$-" A(&" +00$" -%$*=" T$*&$'-'4'*" !!=!;" $&"/(2$00$'-" '('@+'%4N4)+%4,4%B"3$*&$'-'4'*$&:"2$&"7"$&"$%"-$%%"+,"'('@+'%4N4)+%4,4%B"06-'4'*$&=" "
`[""
bQ@bb" l" +," 2$&$-" 4''%$.%$&=" #$" 3$'B%%$&" +0%$&'+%4,$"/+&.$2" %40" M0-)(%" .1'",$2" A(&,$'%'4'*$&" %40" -)$-4$0%" 0+,$j?6B$")&4-$&:" $00$&" A(&" 5" -$0*$"$,$'%1$00".+)+-4%$%"-(/"4..$"304&"+.-$)%$&%"4"M0-)(%="M03+-"3$'B%%$-".1'"%40"())&$%%4'*"+,"13+0+'-$" gP+'*6B*+&2:" ;<!;ib" .+'" .&+A%" A(&,+0%$-" 4" /+'*$" 104.$=" P$'*2$'" )5" )$&4(2$'$"+.%6&$'$" A(&)04.%$&" -$*" %40" 4" 2$"104.$"/+&.$2$'$"(*")+)4&$'$:" ,+&4$&$&" &4.%4*'(.="842-@?(&4-('%$'")5"A(&,+0%'4'*-/(2$00$'"$&"-+%%"%40"5",I&$"X'"1.$"A(&"4..$"5"*C6&$")&(30$/$%"1?5'2%$&04*" -%(&%="L(&4-('%$'"3$*&$'-$&"/+&.$2-/104*?$%$'$"'($:"$%%$&-(/"/+&.$2$&"/$2"0$'*&$"A(&)04.%$0-$-)$&4(2$"$.-.012$&$-="H+&.$2$'$"2$%"2+"$&"-'+.."(/"$&"KS>H@-$-('*:" M7>f:" A1%1&$-" (*" A(&U+&2-=" L(&4-('%$'" )5" X'" 1.$" $&" 04.$,$0" 0+'*" '(." %40" +%")&4/I&/+&.$2$'$:" KS>H@1.$:" M0-)(%:" KSH" (*" M03+-" .+'" 4'.012$&$-" 4"/(2$00$'=" E(/"24-.1%$&%"4"+,-'4%%"b=!=Z=`:"$&"2$%"A(&,$'%$%"+%"KS>H-"-$-('*"(*"0$,$&4'*-)$&4(2$",40"304"1%,42$%"%40"+00$"%4/$&:"?$0$"5&$%="Y"/(2$00$'",40"%40-0+*"4"KS>H"2$&/$2"*C$02$"A(&"+00$"%4/$&"4"1.$':" 4..$"3+&$"/$00(/".0="<`=<<"(*";Z=<<="M03+-",40"3$-.&4,$-"-(/"+%"2$%"$&"/104*"5"?+'20$"?$&"4''%40"$'"%4/$"A6&"2&4A%-%4/$'"(*-5"4"7(&*$:"2+"2$''$"5)'4'*$'"$&"A(&,$'%$%"5"-.C$" 4" -'+&04*" A&$/%42=" 9%,42$0-$'" ,40" 4..$" )5,4&.$" /(2$00$&4'*$'" +," A(&,+0%'4'*-@)&(30$/$%="
``""
Y" )&+.-4-" .0+&$&$-" )&4/I&&$*10$&4'*$'-" 1.$/+&.$2" %40" 104." %42" A(&" ?$0*$2+*$&" (*" 1.$@2+*$&=" #$%%$" A(&-.B,$&" 3$-01%'4'*-)&(-$--$'" A(&" %4/$'$" 4" ?$0*$'" $%%" -%$*" 4" A(&?(02" %40"%4/$'$" A(&" 1.$'=" O(&" 5" *C6&$" /(2$00$'" A(&-%5$04*" $&" 3$-.&4,$0-$'" A(&$'.0$%" %40" +%"/+&.$2$%"A(&"1.$2+*$'$"(*-5"*C$02$&"A(&"?$0*="#$%"$&"(*-5"%$'.%"+%"+00$"%4/$&"+,"26*'$%"$&"X'"31230(.."4"1.$/+&.$2$%:".('%&+"%&$"-04."2$%"$&"4")&+.-4-="O(&$'.04'*$'"$&"*C(&%"+,"-+//$"*&1''=""



















T12.1&,$" %40" KS>H" (*" 1.$/+&.$2$%" -$'2$-" 4''" -+/%424*" A&$2+*" A6&" 2&4A%-1.$':" )5"3+.*&1''"+," 04." 4'A(&/+-C('-/$'*2$="#$"&$-%$&$'2$"3$-01%'4'*$'$"%+-" A(&"?,$&"$'.$0%"%4/$:" $%%$&-(/" %4/$'$"2+" $&"1+,?$'*4*$" +,"?,$&+'2&$="#$&/$2".+'"3$-01%'4'*$'$" A(&"?,$&"+,"2$"!cQ"%4/$'$"/(2$00$&$-"-(/"1+,?$'*4*$:"42$'%4-.$"-13%&I&"A&+"(*"/$2"-%$*"Z="O+.%4-." 0$,$&+'-$" -.C$&" 4" -%$*" c=" f5" 3+.*&1''" +," 2$%%$" ,40" 3$-01%'4'*-/6'-%$&$%" '5"3$-.&4,$-"4''*5$'2$"-+/%424*"-(/"-N$'+&4(%&$$%"304&"4'%&(21-$&%=""
cQ="#$%%$"$&"A6&-%$"(*"-4-%$"%4/$"4"1.$'=""
"
:-7!+%@V<%(\#$*+-4"+#%>4+0*6"$-$71)4.#66%T$-01%'4'*$'$" -(/" *C6&$-" 4"/(2$00$'" *5&" 4" ?(,$2-+." 1%" )5" 5" -$'2$" 4''" 312.1&,$&" %40"104.$" /+&.$2$&" -+/%" +00(.$&4'*" +," .&+A%" '5&" 24--$" /+&.$2$'$" 304&" .0+&$&%=" #$%+0C$'$"&1'2%" 3$-01%'4'*$'$" ,40" 3$-.&4,$-" 'I&/$&$" 4" 2$'"/+%$/+%4-.$" A(&/10$&4'*$'=" #$%" ,40"?$&".1'"*4-"$'"(,$&-4.%"(,$&")&(30$/-%&1.%1&:"%B)$"+,*C6&$0-$&"-(/"%+-"4"2$"104.$"-%$*"(*"+'%+00"1%A+00"A(&"2$"104.$"-%(.+-%4-.$")+&+/$%$&'$=""
`a""
Y" -%$*" !" -$'2$-" 2$%" )+&+00$0%" 4''" 312.1&,$&" %40" KS>H" (*" 1.$/+&.$2$%=" T$**$" 312@.1&,$'$" 3$-%5&" +," )&4-@" (*" ,(01/)+&" (*" $&" -%B..$,4-" .('-%+'%$=" O(&" ?,$&%" /+&.$2"3$-01%%$-"2$%"%40312%",(01/"%40"f"104.$")&4-)1'.%$&="fm" +'%+00"/104*$" 1%A+00=" T12.1&,$'$" ?+&" 04.$,$0" 3+&$" f"+'%+00"04'C$-%B..$&:"$%%"04'C$-%B..$")$&")&4-)1'.%"(*"2$%"304&"2$&/$2".1'"f"+'%+00"/104*$"1%A+00" A(&" ,(01/$'$" 2$%" *4-" %40-0+*" )5" 4" ?,$&%" +," 2$" %(" /+&.$2$'$=" #$%" ,40" 2$&/$2" 4"&$+04%$%$'",I&$"f;"+'%+00"A(&*&$'4'*$&"A&+"-%$*"!"%40";:"+'%+%%"'100".(&&$0+-C('"/$00(/"2$"%(")&4-$'$="""Y" -%$*" Z" $&" -N$'+&4(%&$$%" -)04%%$%" ())" A(&" ?,$&" +," 2$" !cm"/104*$"!">*66#$#"A(&"-)(%)&4-$'"(*"312.1&,$'"-$'2%"4''"4"-%$*"Z="G(01/$%"A4''$-"2$&/$2"*C$''(/"4'%$&)(0+-C('"/$00(/")&4-@(*",(01/")1'.%$'$:"):" )5" 312.1&,$'=" #$%%$" $&" 3$-.&$,$%" 4" 2$'" /+%$/+%4-.$" A(&/10$&4'*$'=" D'%+00" 1%A+00"-)(%)&4-$'".+'"%+"$&"m"(*"2$%",40"2$&/$2",I&$"m"+'%+00"A(&*&$'4'*$&"A&+"-%$*"Z"%40"-%$*"[="O(&24"2$%"4..$"*C6&$-".C$'%"'B"4'A(&/+-C('"A6&"312.1&,$'"%40"26*'/+&.$2$%"-.+0"-$'2$-:"-.C$&"2$%%$"(*-5"4"-%$*"[="#$%%$"-.C$&"4")&+.-4-"!b=<<"2+*$'"A6&"2&4A%-%4/$'="T12.1&,$'"%40"26*'/+&.$2$%" $&" -%B..$,4-" .('-%+'%" (*" 2$%" 3$-%$//$-" $%" ,(01/:"!!"! :" A(&" ?,$&%" )&4-@)1'.%")"%40?6&$'2$"312.1&,$'=""Y" -%$*" `" $&" 26*'/+&.$2$%" .0+&$&%" (*" ,(01/$%" -(0*%" ?4%:"!!!:" 3$-%$//$-" A(&" 5" -+/-,+&$"/$2",(01/:"!!"! :"-(/"30$"312%"4''"%40")&4-)1'.%$%")="O(&24"312.1&,$'"4"26*'/+&.$2$%"$&"-%B..$,4-".('-%+'%:",40"2$%".1'",I&$"/104*"5" A5" %40-0+*")5"f"104.$",(01/:"%40" %&(--" A(&"+%"()-C('-)&4-$'".+'"%+"m"104.$"1%A+00="T12.1&,$'"%40"KSH",40"4")&+.-4-"-$'2$-"4''".0=";<=<<"2+*$'"A6&"0$,$&+'-$"A(&"2$'"$'.$0%$"2&4A%-%4/$="G(01/$%"-(/"-$'2$-"4''"/5"-5"?(02$-"+,"(*"2$%" $&" A6&-%" 4" 2&4A%-%4/$'"2$%" ,40" 304" .C$'%" ?,(&"/B$" +,"2$%" 4''/$02%$" ,(01/$%" -(/"+.%4,$&$-="Y''%40"X'"%4/$"A6&"2&4A%-%4/$'".+'"+**&$*+%(&"-$0*$".&+A%")5"M03+-"(*"2$&-(/"2$%%$"*C6&$-"$&"2$%"/104*"5"&$21-$&$"4''/$02%",(01/"%40"KSH="M'2&4'*$'"+,"KSH@312$%"-.+0"4"-5"A+00"-.C$"4''$'"[`"/4'"A6&"2&4A%-%4/$'="Y"/(2$00$'".+'"24--$"+,*C6&$0-$'$"2$&/$2"/(2$00$&$-" 4" -+//$" -%$*:" $%%$&-(/" 4''/$02%" ,(01/" 4" KSH" 4" )&+.-4-" +,*C6&$-" $%%$&" +%"M03+-" $&" -%$'*%=" Y'A(&/+-C('" (/" $%%$&-)6&-$0" )5" M03+-" $&" 2+" *C(&%" .C$'%" 4" -%$*" `:"$%%$&-)6&-$0$'".+'"?+"%+%%"$%%"+,"p"104.$"1%A+00="O&+"-%$*"["%40"-%$*"`"$&"2$%"2$&/$2"! ! !"+'%+00" A(&*&$'4'*$&:" X'" A(&" ?,$&" .(/34'+-C('" +," ,(01/" 2$%" .+'" *4-" %40-0+*" )5" 4" 26*'@/+&.$2$%" (*" M03+-$%%$&-)6&-$0=" M03+-$%%$&-)6&-$0" &$)&$-$'%$&$&" %(%+0%" ,(01/" (*"*C$''(/-'4%%-)&4-")5"342@312$'$"-(/"04**$&"1%$"A(&"2&4A%-%4/$"%="E+0*"+,".&+A%"4"M03+-:"!!!:"
`Q""




c=!="
(90:497%2:%?049A597%! ! !! E%$*"! ! !" f&4-)1'.%")5"312.1&,$'"%40"$%"/+&.$2"! ! !" 9%A+00"+,"$%%$&-)6&-$0"4"M03+-"! ! !" 9%A+00"+,"+'2$0")&4/I&&$-$&,$"-(/"304&"'$%%(24AA$&+'-$"4"A(&3&1."! ! !!!!" EN$'+&4("-"$&"$0$/$'%"4"-$%%$%"! ! "! ! !! #&4A%-%4/$"!! ! !" P4'C$-%B..$"4".(-%'+2-.1&,$"A(&",(01/"1%.(30$%"! !!! P4'C$-%B..$"4".(-%'+2-.1&,$"A(&")&4/I&&$-$&,$"! ! !!!!" 7(2$"B"4"-%$*"'"! ! !" 9%A+00"+,")&4-"4"$%"/+&.$2"Eg%i"$&"-$%%$%"+,"-N$'+&4$&"A(&"2&4A%-%4/$"%="#$%"$&"+0%-5"!cQ"104.$"Eg%i"-$%%=""
$9897G?0?58?5A9%I=7=G98979%!!"#$!! ! O(&.(&%$0-$"4"/50A1'.-C('$'"A(&".(-%'+2",$2")&4/I&&$-$&,$"nwo"!!"#$%&'()! O(&.(&%$0-$"4"/50A1'.-C('$'"A(&".(-%'+2",$2"1%.(304'*"+,".&+A%"nwo"!!"#$%& " O(&.(&%$0-$"4"/50A1'.-C('$'"A(&"4''%$.%"A&+"$%"3$-%$/%"/+&.$2"nwo"!!"!"#$%& " f&4-"4"$%"/+&.$2"4"2&4A%-%4/$"%:")&4-)1'.%")"nwjHh?o"!"!"! H+&*4'+0.(-%'+2",$2")&4/I&&$-$&,$"4"2&4A%-%4/$"%:"04'C$-%B..$"U"nwjHh?o"!"!"! H+&*4'+0.(-%'+2",$2"1%.(304'*"4"2&4A%-%4/$"%:"04'C$-%B..$","nwjHh?o"!"#$%!" O0$.-43404%$%"%40*C$'*$04*"4"2&4A%-%4/$"%"nHh?o"
&82A=58?5A9%I=7=G98979%!!!" FC$''(/-'4%%04*"342@)&4-"4"M03+-"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nwjHh?o"!!!!""! KS@())")&4-"4"2&4A%-%4/$"%:"-N$'+&4("-"nwjHh?o"!!!!"# " KS@'$2")&4-"4"2&4A%-%4/$"%:"-N$'+&4("-"nwjHh?o"!!" >)-C('-)&$/4$"4"KS>H:"-N$'+&4("-"nwjHho"!!!!" D'2$0" +," )&4/I&&$-$&,$" &$+04-$&%" -(/" )(-4%4," '$%%(24AA$&+'-$" 4" A(&3&1." 4"2&4A%-%4/$"%:"-N$'+&4("-"n<:!o"!!!!" D'2$0" +," )&4/I&&$-$&,$" &$+04-$&%" -(/" '$*+%4," '$%%(24AA$&+'-$" 4" A(&3&1." 4"2&4A%-%4/$"%:"-N$'+&4("-"n<:!o"!!" >)-C('-)&$/4$"4")&4/I&&$*10$&4'*$'-"1.$/+&.$2:"-N$'+&4("-"nwjHho"!!!" M0-)(%)&4-"4"2&4A%-%4/$"%:"-N$'+&4("-"nwjHh?o"!!!" >)-C('-)&$/4$"4")&4/I&&$*10$&4'*$'-"26*'/+&.$2"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nwjHho"
c<""
!!!" 8(%+0%"342@,(01/"4"M03+-"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nHh?o"!!" E+''-B'04*?$%"A(&"-N$'+&4("-"n<:!o"
,953F80?0:5B=7?=>39%!!" MAA$.%"312%"4''"4"1.$/+&.$2$%"%40")&4-)1'.%")"nHho"!!" MAA$.%"-(0*%"4"1.$/+&.$2$%"4"-N$'+&4("-"nHho"!!! MAA$.%"312%"4''"%40"KS>H"4")&4-)1'.%")"nHho"!!" MAA$.%"-(0*%"4"KS>H"4"-N$'+&4("-"nHho"!!"! " G(01/"312%"4"M0-)(%"A(&"2&4A%-%4/$"%"4")&4-)1'.%"):"-N$'+&4("-"nHh?j?o"!!!" G(01/"-(0*%"4"M0-)(%"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nHh?j?o"!!"! ! MAA$.%"312%"4"26*'/+&.$2$%"A(&"2&4A%-%4/$"%"4")&4-)1'.%"):"-N$'+&4("-"nHho"!!!" MAA$.%"-(0*%"4"26*'/+&.$2$%"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nHho"!!"! " f&4/I&&$-$&,$"-(0*%"A(&"2&4A%-%4/$"%:"04'C$-%B..$"U:"-N$'+&4("-"nHho"!!"! " G(01/"1%.(30$%"4"2&4A%-%4/$"%:"04'C$-%B..$",:"-N$'+&4("-"nHh?j?o"!!"! ! G(01/"4''/$02%"4"KSH"A(&"2&4A%-%4/$"%"4")&4-)1'.%"):"-N$'+&4("-"nHh?j?o"!!!! G(01/"-(0*%"4"M03+-"A(&"2&4A%-%4/$"%:"-N$'+&4("-"nHh?j?o"!!!" G(01/"+.%4,$&%"4"KSH"4"2&4A%-%4/$"%:"-N$'+&4("-"nHh?j?o""7('@+'%4N4)+%4,4%B"3$*&$'-'4'*$&",40"%,4'*$"3$-01%'4'*-,+&4+30$'$"%40"5",I&$".('-4-%$'%$"/$2" 4'A(&/+-C('$'" %40*C$'*$04*" 4" ?,$&%" -%$*=" #$%" 2$.0+&$&$-" '(2$&" .+0%" B" -(/"&$)&$-$'%$&$&" ?,$&" '(2$" 4" 2$%" %&+24-C('$00$" -N$'+&4(%&$$%=" 7(2$'$" 3$'B%%$-" 4" '('@+'%4N4)+%4,4%B"3$*&$'-'4'*$'$"A(&"5"%,4'*$"3$-01%'4'*-,+&4+30$'$"+--(-4$&%"/$2"$'"'(2$"B" %40" 5" ?+" 42$'%4-.$" ,$&24$&" A(&" +00$" -N$'+&4$&" -(/" *5&" *C$''(/" 2$''$" '(2$'=" xg'i" $&"-$%%$%"+,"+00$"'(2$&"B" 4"-%$*"'="L,$&"'(2$"!",40"2+"%40-,+&$"$'"$004)-(42$" 4"-N$'+&4(%&$$%:"O4*1&";b="#$%"2$.0+&$&$-"-5"$'"?C$0)$,+&4+3$0"A(&"+00$"'(2$&"!"-(/"&$)&$-$'%$&$&",$&24$'"A(&"+00$"2$"104.$"3$-01%'4'*-,+&4+30$'$"-(/"*5&"*C$''(/"2$''$"'(2$'"(*"-(/"-.+0",I&$"04.$="#4--$"'(%$&$-"/$2"2$'"-+//$"3(.-%+,$'"-(/"3$-01%'4'*-,+&4+3$0$'"/$'"/$2"$'"%402$" (,$&" (*" '(2$4'2$.-:" !:" A(&" $.-$/)$0" !! =" 7('@+'%4N4)+%4,4%B" 3$*&$'-'4'*$'$" ,40"3$-.&4,$-"A(&"?,$&%"-%$*=""

c!""
EN$'+&4("-"2$A4'$&$-"-(/"$0$/$'%" 4"-$%%$%"Eg%i"+,"+00$"/104*$"-N$'+&4$&" A(&"2&4A%-%4/$"%="EN$'+&4("-"&$)&$-$'%$&$&"X'".(/34'+-C('"+,"+00$"3$-01%'4'*-/6'-%&$"A&+"&(%'(2$'"%40"(*"/$2"$'2$'(2$'" A(&" X'"2&4A%-%4/$=" E+''-B'04*?$%$'" A(&" +00$" -N$'+&4$&" -" A(&"?,$&"2&4A%-@%4/$"$&"2$&/$2"04."!="" !!!!!!!!! ! !" ! ! !" !;=!""
d%,="D00$"04'C$-%B..$&"$&"A(&$'.0$%"%40"5"?+"04.$"-%(&$",(01/="S1&,$'",40"2$&/$2"'I&/$"-$*"$'"C$,':"%40%+*$'2$".1&,$"C("A0$&$"())-%B..4'*$&:"G:"-(/"3$'B%%$-="""
"
:-7!+%AK<%'*+7-$*6341"$*.%0#.%!"3456-$7%H+&*4'+0.(-%'+2-.1&,$'"A(&"?,$&"%4/$"*5&"A&+"<"%40"-%6&&$0-$'")5"A0$.-43404%$%"%40*C$'*$04*:"!"#$%! ="S1&,$'"$&"-(/",4-%"2$0%"())"4"G"04'C$-%B..$&:"/$2"6.$'2$"/+&*4'+0.(-%'+2:"!"!" :"A(&" ?,$&%" 04'C$-%B..$=" P4'C$-%B..$'$-" 2$0,(01/:" !!"! :" ?+&" 04.$" -%(&" /+.-4/+0" .+)+-4%$%:"&$*10$&%",$2"3$*&$'-'4'*"!;=;=""
!!"! ! !"#$%!! ! ! ! ! ! ! ! ! !! ! ! !! "#$#!!Y" /50A1'.-C('$'" %&$..$-" 2$%" A&+" .(-%'+2$&:" !!"#$%&'()"" A(&" %(%+0%" 1%.(30$%" ,(01/=" Y"3$*&$'-'4'*" "#$%" -$%%$-" -1//$'" +," +00$" 2$0,(01/:" !!"! "" 04." 1%.(30$%" ,(01/=" 9%.(30$%",(01/",40",I&$"-1//$'"+,",(01/"2$%"$&"*4%%"%40-0+*")5"4"M0-)(%:"!!!"(*"4"M03+-:"!!!="G(01/"
c;""
-(/" +.%4,$&$-" A&+" 4''/$02%" ,(01/" 4" KSH:" !!!:" 352$" *C$''(/" 24&$.%$4''/$024'*" (*"KS>H:"304&"(*-5"1%.(30$%="Y"%400$**"/5"2$%"0$**$-"%40"'$%%(24AA$&+'-$"4"A(&3&1."-(/"A60*$"+," )&4/I&&$-$&,$" -%40%" %40*C$'*$04*:" 352$" A&+" 1.$/+&.$2$%:" !!" (*" 26*'/+&.$2$%:" !!!="#$''$" '$%%(24AA$&+'-$'" .+'" ,I&$" 352$" )(-4%4,:"!!!!" (*" '$*+%4,:"!!!!:" -(/" ,40" A(&.0+&$-"-$'$&$="y'"+,"24--$")+&+/$%$&'$",40"+00%42"?+",$&24"04."<="T$*&$'-'4'*""#$%"-$%%$&"1%.(30$%",(01/:"!!"! :" 04."-1//$'"+,"+00$"2$0,(01/="G(01/$'$"$&"2$&/$2"A(&)04.%$%"%40"5".(30$-"1%="f&(A4%%/+.-4/$&4'*$'" 4" /50A1'.-C('$'" ,40" &$*10$&$" 2$%" -04." +%" ,(01/" ,40" 0$**$-" %40"04'C$-%B..$'$"/$2"0+,$-%"%40?6&$'2$"/+&*4'+0.(-%'+2"A6&-%="
!!"! !!!!! !!! ! !!! !!!! ! !!!! !! ! !!! ! !!!! !! ! !!! ! ! ! ! ! ! ! ! !! "#$%!O(&24",(01/$%"1%.(30$%"A6&-%",40",I&$"*4%%"4"-%$*"c"'5&"+.%4,$&%",(01/"4"KSH:"!!!:"$&".C$'%:",40" 2$0,(01/$'$:" !!"! " (*-5" 3$-%$//$-" 4" -%$*" c=" 7('@+'%4N4)+%4,4%B" 3$*&$'-'4'*$'$" A(&"24--$",+&4+30$'$"$&"2$&A(&"4'.012$&%"1'2$&"-%$*"c=""S(-%'+2-$0$/$'%$%"-(/"%&$..$-"A&+"4"/50A1'.-C('$'"$&"-1//$'"+,"/+&*4'+0.(-%'+2$'$"A(&"2$"3$'B%%$2$"2$0,(01/$'$:" 04*'4'*"!;=[=" f&(A4%%/+.-4/$&4'*$'" 4"/50A1'.-C('$'",40"%,4'*$" 2$0,(01/$'$" -(/" 304&" 3$'B%%$%" %40" 5" *4" ?6B$&$" A(&,$'%$2$" 4''%$.%$&" $''"%40?6&$'2$:"A(&,$'%$%"/+&*4'+0.(-%'+2="S(-%'+2$'$"$&"/10%4)04-$&%"/$2"-+''-B'04*?$%$'"A(&"-N$'+&4("-:"!!="
!!"#$%&'() ! !!!"!"!!!"!!!!!!!!!!!!"# !" % !;=["%
;@<@<H< W2580=497%B94%I7?GK779597B9%58?38%8?3:L90:93?:%75&" $'" +.%6&" A5&" %40-0+*" )5" $AA$.%" 4" 1.$/+&.$2$%" $00$&" 26*'/+&.$2$%:" -%400$-" $AA$.%$'"%40*C$'*$04*"A(&"+1%(/+%4-.:".('%4'1$&04*"A&$.,$'-C1-%$&4'*="#$%%$".+00$-")&4/I&&$-$&,$="fh" +'%+00" 04'C$-%B..$&" /$2" %40?6&$'2$" /+&*4'+0@.(-%'+2:"!"!"="D00$"04'C$-%B..$&"$&"A(&$'.0$%"%40"5"?+".+)+-4%$%")5"04.$"-%(&$",(01/="S1&,$'",40" 304" C$,'$&$" C(" A0$&$" ())-%B..4'*$&:" h:" -(/" 3$'B%%$-" A(&" 5" +,3402$" 2$'" ,4&.$04*$"/+&*4'+0.(-%'+2-.1&,$':"2$&-(/"2$''$"$&".C$'%=""
cZ""
"
:-7!+%A;<%'*+7-$*6341"$*.%0#.%2+-)[++#1#+0#%%f&4/I&&$-$&,$"4"2&4A%-%4/$"%",40"3$-%5"+,"$AA$.%"2$%"$&"*4%%"%40-0+*")5"4"1.$/+&.$2$%:"!!"(*"4"26*'/+&.$2$%:"!!!="#$%",40"%&$..$-"A&+".(-%'+2$&"A(&")&4/I&&$-$&,$'"4"/50A1'.-C('$':"!!"#$!! :"4001-%&$&%"/$2"&62-%4)0$%"04'C$=""H+&*4'+0.(-%'+2-.1&,$'"A(&"?,$&"%4/$"*5&"A&+"<"%40"-%6&&$0-$'")5"A0$.-43404%$%"%40*C$'*$04*:"!"#$%! =" S1&,$'" $&" 2$0%" ())" 4"h" 04'C$-%B..$&"/$2" %40?6&$'2$" 2$0,(01/:" !!"! :" ?,(&" ?,$&%"2$0,(01/"?+&"04.$"-%(&"/+.-4/+0".+)+-4%$%:"&$*10$&%",$2"3$*&$'-'4'*"!;=`=""!!"! ! !"#$%!! ! ! ! !!!!! !! ! !!&! ! ! ! "#$'!T$*&$'-'4'*"!;=c" -$%%$&")&4/I&&$-$&,$" -(0*%" 4" 1.$/+&.$2$%:"!!" (*"26*'/+&.$2$%:"!!!:"04." )&4/I&&$-$&,$'" 2$%" 3$&$*'$-" .(-%'+2$&" 1%" A&+=" T$*&$'-'4'*$'" $&" 2$&/$2" (*-5" $'"A(&)04.%$0-$:" ,$2" +%" )&4/I&&$-$&,$'" -(0*%" (*-5" /5" -%400$-" %40*C$'*$04*=" S(-%'+2-@*&1''0+*$%"$&"-1//$'"+,"+00$"2$0,(01/:"!!!"! ="f&(A4%%/+.-4/$&4'*$'"4"/50A1'.-C('$'",40"&$*10$&$" 2$%" -04." +%" ,(01/" ,40" 0$**$-" %40" 2$0,(01/$'$"/$2" 0+,$-%" %40?6&$'2$"/+&*4'+0@.(-%'+2"A6&-%="" !!"! ! !! ! !!!!!! ! ! ! !!!!! ! ! !!! "#$(!f&4/I&&$-$&,$"%40"1.$/+&.$2$%:"!!:"3$-%$//$-"4"-%$*";:"/$'-")&4/I&&$-$&,$"%40"26*'@/+&.$2$%:"!!!:"3$-%$//$-"4"-%$*"`="#$0,(01/$'$:"!!"! :",40"2$&/$2"(*-5"/5%%$"3$-%$//$-"4"-%$*"`="7('@+'%4N4)+%4,4%B"3$*&$'-'4'*$'$"A(&"24--$",+&4+30$'$"$&"2$&A(&"-.&$,$%"1'2$&"-%$*"`=""S(-%'+2$'" ,$2" )&4/I&&$-$&,$" 304&" -1//$'" +,"/+&*4'+0.(-%'+2$'$" A(&" 2$" 3$'B%%$2$"2$0,(01/$'$:" !!!"! :" 04*'4'*" !;=a=" S(-%'+2$'$" $&" /10%4)04-$&%" /$2" -+''-B'04*?$%$'" A(&"-N$'+&4("-:"!!="
!!"#$!! ! !!!"!"!!!"!!!!!!!!!!!!"# !! ! "#$)!!
;@<@<M< &89:%;%Y"-%$*"!"-$'2$&"+**&$*+%(&"4''"312.1&,$&"%40"E%+%'$%%"A(&"1.$/+&.$2$%"(*"KS>H="T$**$"312.1&,$'$"3$-%5&"+,")&4-@,(01/)+&"(*"$&"-%B..$,4-".('-%+'%$="O(&"5"+,3402$"2$%%$"$&"312.1&,$'$"?$&"/(2$00$&%"/$2"f"104.$")&4-@"(*",(01/)1'.%=""
c[""
T12.1&,$'" 4"1.$/+&.$2$%"3$-%5&"+," A4.-$&%$")&4-$&:"!!!"#$%&"#' :" A(&"?,$&%")&4-)1'.%")="#$%"/5"3$-%$//$-"?,(&"/B$")&4/I&&$-$&,$:"!!:"+**&$*+%(&"3B&"4''"%40"?,$&%")&4-)1'.%")=">)-C('-)&4-$':"!!:".+'"%+"X'"+,"m"104.$"1%A+00"(*"2$%"$&"?$&"%$'.%"+%"f",40"-$%%$-"/4'2&$"$''" m:" A(&" 5" 3$*&$'-$" +'%+00" ,+&4+30$" -(/" /5" 2$A4'$&$-" A(&" ?,$&%" )&4-)1'.%:" )=" f&4-@)1'.%$'$"-$%%$-"-04."+%"2$%"$&"04.$"-%(&"-+''-B'04*?$%"A(&"+%"$%"1%A+00"+,")&4-$'",40"04**$"4"$%?,$&%"4'%$&,+00"/$00(/"%(")&4-)1'.%$&=">)-C('-)&4-$'"4"KS>H:"!!":".+'"(*-5"%+"m"104.$",$&24$&=" #$%" 2$A4'$&$-" f" 104.$" A4.-$&%$" )&4-$&:"!!!"#$ :" (*" +**&$*+%(&" +,*C6&" ?,(&" /B$".&+A%:"!!:"-(/"6'-.$-"-(0*%"4"?,$&%")&4-)1'.%="T12.1&,$'$"$&",4-%"4"O4*1&"Z;:"A(&$'.0$%"%40"5"?+"f"q"[")&4-)1'.%"4001-%&$&%"4"%B..$"04'C$&")5")&4-+.-$'"(*"m"q"!<"/104*$"1%A+00"A(&"?,$&"()-C('-)&4-"4001-%&$&%"4"%B''$"04'C$&="#$"&62-%4)0$2$"04'C$'$",4-$&"?,(&2+'"()-C('-)&4-$'$"-(/".0+&$&$-"4"-%$*";:",40"+,*C6&$"?,(&"/B$".&+A%"2$%"*4-"%40-0+*")5"4"1.$/+&.$2$%:"!!"(*"4"KS>H:"!!="840-0+*$%",40"3$-.&4,$-"1'2$&"-%$*";=""
"
:-7!+%A@<%T!.3!+0#%"-6%!3#)*+3#.#"%47%PNX'%G(01/$%"312%"4''"A(&"2$"104.$")&4-$'$".+'"4..$"+,%+"'5&")&4-$'"-%4*$&="T$*&$'-'4'*"!;=Q"-$%%$&" ,(01/$'$" 312%" 4''" 4" 1.$/+&.$2$%:" !!:" %40" 4..$" 5" +,%+" A(&" ?,$&%" )&4-1%A+00:" )="T$*&$'-'4'*"!;=bb=!=Z=Z" /5" ,(01/" -(/" 3B-" 4''" 4" KS>H" ,I&$" )5" /4'-%" ;`" Hh:"3$*&$'-'4'*"!;=!!=" !! ! !"! ! ! !! "#$""!
c`""
T$-01%'4'*-,+&4+30$'$" -(/" -$%%$-" 4" -%$*" !" /5" ,I&$" 04.$" A(&" +00$" -N$'+&4$&:" 2+"3$-01%'4'*$'$"%+-"1%$'"'($'"4'A(&/+-C('"(/"1%A+00"+,"-%(.+-%4-.$",+&4+30$="T$-01%'4'*-@,+&4+30$'$"?+&"2$&A(&" 4..$"-N$'+&4(4'2$.-"(*"2$%"$&"2$&/$2"4..$"'62,$'24*"/$2"'('@+'%4N4)+%4,4%B"3$*&$'-'4'*$&"A(&"24--$=""
;@<@<O< &89:%@%Y" -%$*" ;" $&" 1.$/+&.$2$%" (*" KS>H" .0+&$&%" +," E%+%'$%%=" >)-C('-)&4-$'$" $&" 2+" .C$'%" (*",(01/$%"+**&$*+%(&"?+&"A5%%"%40-0+*")5"-.+0"3$-%$//$-="840-0+*$%"-.+0"-+/-,+&$"/$2"312@.1&,$'$"-$'2%"4''"4"-%$*"!=""Y"1.$/+&.$2$%"$&"()-C('-)&4-$':"!!:"(AA$'%04**C(&%="#$''$"?+&"A5%%"X'"+,"mf
cc""
4''%$.%"A&+"+.%4,$&%",(01/"4"KSH:"-(/"304&".C$'%"$%%$&"2&4A%-%4/$'="#$''$"4''%$.%$'"$&"4"/(2$00$'" /$2&$*'$%" 4" 4''%$.%$'" A&+" KSH=" P4*'4'*" !;=!`" +'*4&" 2$&/$2" .1'"()-C('-4''%$.%$'$" A&+" KS>H:" -(/" 3$-%5&" +," ()-C('-)&$/4$':" !!!:" /10%4)04-$&%" /$2",(01/$%"-(/"30$".0+&$&%:"!!="H50A1'.-C('-0$22$%"/10%4)04-$&$-"/$2"-+''-B'04*?$%$'"A(&"-N$'+&4("-:"!!="" !!"#$ ! ! !!!!!!!!"#!!!!!! " !;=!`%Y" -%$*" ;" /5" 2$%" 4" %400$**" 4'.012$&$-" '('@+'%4N4)+%4,4%B" 3$*&$'-4'*$&" A(&" 5" %,4'*$"3$-01%'4'*-,+&4+30$'$" %40" 5" ,I&$" .('-4-%$'%$" /$2" 2$'" *4%%$" 4'A(&/+-C('$'" 4" -%$*$%="G+&4+30$'$" 4"?,$&"'(2$:"!:" 4"-N$'+&4(%&$$%-"+'2&$"-%$*"-.+0"2$&/$2",I&$" 04.$=!!!!!!!"$&"-$%%$%"+,"+00$"-N$'+&4$&"A(&"2&4A%-%4/$"%"-(/"*5&"*C$''(/"'(2$"B=""!! ! !!!! ! ! !!!!&!! ! !!!! !!&!! ! !! "#$"(!!! ! !!!! ! ! !!!!! ! ! !!!! !!&!! ! !! "#$")!
;@<@<P< &89:%H%M%%$&-(/"+**&$*+%(&$'"?+&" $'" 4''.C6)-+,%+0$" 24&$.%$"/$2" $'" .&+A%)&(21-$'%:" .+'"2$%"-(/"3$-.&$,$%"4"+,-'4%%"b
;@<@<\< &89:%M%%Y" -%$*" [" $&" M0-)(%" .0+&$&%" (*" -)(%)&4-$':"!!!:" $&" (AA$'%04**C(&%=" G(01/$%" +**&$*+%(&" ?+&"-(0*%"%40"2$''$")&4-$'"/5"(,$&$'--%$//$"/$2"312.1&,$'"-$'2%" 4''"4"-%$*"Z="M%%$&-(/"312.1&,$'"$&"-%B..$,4-"04'$I&"(*"-%&$'*%"-%4*$'2$"/5"2$%"4'%$&)(0$&$-"04'$I&%"/$00(/"2$"'I&/$-%$")&4-@"(*",(01/)1'.%$'$:" A(&"5" +,*C6&$" -(0*%",(01/:"!!!:" %40" -)(%)&4-$'"!!!="T12.1&,$'"-$'2%" 4''" 4"-%$*"Z"$&"*C$'*4%%" 4"O4*1&"ZZ:"/$2"A4&$")&4-)1'.%$&:"f"q"[="D'%+00"04'C$-%B..$&"?,(&"$%"1%A+00" A(&"-)(%)&4-$'".+'"04**$"304&"f"t"!:"?$&"%&$" 04'C$-%B..$&="f&4-@)1'.%$'$" -$%%$-" -04." +%" -+''-B'04*?$%$'" A(&" +%" $%" 1%A+00" +," -)(%)&4-$':"!!!:" 04**$&" )5" $%"
ca""
04'C$-%B..$" $&" 04." A(&" +00$" f@!" 04'C$-%B..$&=" Y" $.-$/)$0$%" 4" A4*1&$'"/5" 2$%" 4'%$&)(0$&$-"/$00(/")1'.%$'$" !!!!"#$%& ! !!!! " (*" !!!!"#$%& ! !!!! " A(&" 5"3$-%$//$"-(0*%" ,(01/"'5&" -)(%@)&4-$':"!!!:"$&"(AA$'%04**C(&%=""
"
:-7!+%AA<%T!.3!+0#%-%D6124"%H$2" A4.-$&%$")&4-$&:"!!"!"#$%&:" 3$-.&4,$-",(01/"-(0*%:"!!!:" -(/" 04'$I&"/$2"?$'-B'")5"!!"! ="G(01/$%"-(0*%",40",I&$"&$-10%+%"+,"04'$I&"4'%$&)(0$&4'*")5"04'C$-%B..$%"-)(%)&4-$'"04**$&")5:",4-%"1'2$&=""
!!! !
!!! ! !!! ! !!!!"#$%& !!! ! !!!!!!!"#$%& ! !!!!"#$%& !!!!! ! !!"#! !!!"#$%& ! !!! ! !!!!!"#$%&!!! ! !!! ! !!!!"#$%& !!! ! !!!!!!!"#$%& ! !!!!"#$%& !!!! ! !!"#! !!!"#$%& ! !!! ! !!!!!"#$%&!!!!!" ! !!! ! !!"!"#$%& !!! ! !!!!!!!!!"!"#$%& ! !!!!!!!!"#$%& !! ! !!"#!! !!!!!!!"#$%& ! !!! ! !!!"!"#$%&
"

!!! ! !!! ! !!! ! !!"!"#$%& !!! ! !!! !!!!"!"#$%& ! !!!!!!!!"#$%& ! ! ! ! ! ! ! ! !!!!! ! !!!!!!!!!!!!!!"#$%& ! !!! ! !!"!"#$%& ! "#$#"!Y" /50A1'.-C('$'" 0$**$-" 4''%$.%$'$" A&+" %403+.$-+0*$%" 4" M0-)(%" %40=" O(&,$'%$%" 4''%$.%" *4-",$2:!!!!:"/10%4)04-$&%"/$2"A(&,$'%$%"-)(%)&4-:!!!!!!:"04*'4'*"!;=;;=""!!"#$%& ! ! !!!!!!!!!"#!!!!"# " !;=;;"
cQ""
`"!!"# ! !!!"! " ! ! !! ! ! !!!!! ! ! !!!! !!! ! ! !" !;=;c"
;@<@<`< &89:%O%%Y" -%$*"`"$&" 4'A(&/+-C('"(/"()-C('-)&$/4$&" 4"26*'/+&.$2$%:"!!!!" .C$'%:"2+"/+&.$2$%"$&".0+&$&%=" T$*&$'-'4'*" !;=;a" -$%%$&" )&4/I&&$-$&,$'" 2$%" *4-" %40-0+*" )5:" !!!:" 04." 4''312%",(01/" 4" 2$%" ?6B$-%$" )&4-)1'.%$%" /4'2&$" $00$&" 04.%" 1%A+00$%" +," ()-C('-)&4-$'" -(/"/+&.$2$%" $'2%$")5="G(01/$%"312%" 4")&4-)1'.%$%")@!:"!!!!!!!! :" $&" ,(01/"-(/"-.+0" -$0*$-"'5&"! !!!!!!!!!"#$%&'( ! ! !!! ! ! ! !"!!!"#$%&'( !!A(&")"104."!=""!!! ! !!!!!!!! " ! ! ! ! ! ! ! !!!"! ! !!!!!!!! !!!!!!!!!"#$%&'( ! !!!! ! ! ! !"!!!"#$%&'(" !;=;agLB-%+2:";<!;i="Y''/$024'*"4"KSH"/(2$00$&$-"2$&A(&"4..$"4"-%$*$%"?,(&"312.1&,$"-$'2$-"A(&"26*'/+&.$2$%"/$'"4"-%$*$%"?,(&"26*'/+&.$2$%".0+&$&$-=""M03+-"-%$'*$-"X'"%4/$"A6&"2&4A%-%4/$'"gA(&$06)4*"%("%4/$&"A6&:" 4"7(&*$i="G$2"-+0*" 4"M03+-".+'"+**&$*+%(&$'"&$21-$&$"4''/$024'*$'"4"KSH="#$%%$"/5"-.C$"4''$'"[`"/4'"A6&"2&4A%-@%4/$'="#$'"$'2$04*$"3$-01%'4'*$'"(/",(01/"4''/$02%"4"KSH",40"2$&/$2"%+-")5"*&1''0+*"+,"4'A(&/+-C('"(/"$%%$&-)6&-$0$'"4"M03+-="#$''$"4'A(&/+-C('$'"/(2$00$&$-"2$&A(&"%40"5",I&$" .C$'%" 4" -%$*" `=" S0+&$&4'*" +," 26*'/+&.$2$%:" !!!!:" 4''/$024'*" 4" KSH:" !!"! " (*" -+0*" 4"
cb""
M03+-:"!!!! :"-.C$&"2$&/$2"/$2"-+//$"4'A(&/+-C('-*&1''0+*"(*"/(2$00$&$-"-+//$'"4"-%$*"`ba" %40" 5",I&$"04.$"A(&"?,$&"'(2$"4"-%$*"`="#$%%$"*C$02$&"(*-5",+&4+30$'$"A(&"2$0,(01/"4".(-%'+2-@.1&,$'"A(&")&4/I&&$-$&,$:"!!"! ="!!!!!!"$&"-$%%$%"+,"+00$"-N$'+&4$&"A(&"2&4A%-%4/$"%"-(/"*5&"*C$''(/"'(2$"B=""!! ! !!!!! ! ! !!!!&! ! !!!! !!&!! ! !! "#$%-!!!"# ! ! !!"! " ! ! !! ! ! !!!!&! ! !!!! !!&!! ! !!" !;=Z`"!!"# ! !!!"! ! ! ! !! ! ! !!!!&! ! !!!! !!&!! ! !! "#$%(!!! ! ! !!!! ! ! !!!!&!! ! !!!! !!&!! ! !! "#$%)!
;@<@<_< &89:%P%D%47?6858?G90%E%$*"c"&$)&$-$'%$&$&"2&4A%-%4/$'="L$&"*C6&$-"4'A(&/+-C('".C$'%"(/"KS@())")&4-$&:"!!!!"":"KS@'$2" )&4-$&:"!!!!"# " (*" +'2$0" )&4/I&&$-$&,$" &$+04-$&%" -(/"'$%%(24AA$&+'-$" 4" A(&3&1.:"!!!!" $00$&" !!!!=" KSH" $&" 2$&/$2" .0+&$&%" (*" +.%4,$&%" ,(01/:"!!!:" /5" -$%%$-" -04." +%" 2$%"-+/-,+&$&"/$2"312.1&,$'"-$'2%"4''"4"-%$*"`="G(01/$%"312%"4")&4-)1'.%$%")@!:"!!!!!!!! :"$&",(01/$%"-(/"-.+0"-$0*$-"'5&! !!!!!!!"# ! !!!!!"" ! ! ! !"!"# !!A(&")"104."!="D.%4,$&%",(01/:"!!!:"
a<""
/5"2+"-$%%$-"04.%",(01/$%"312%"4''"%40"2$%%$")&4-)1'.%$%:"!!!!!!!! :"3$*&$'-'4'*"!;=ZQ="Y"2$"%40A$00$'$" ?,(&" 2$%" 4..$" +.%4,$&$-" ,(01/" 4" KSH" ,40" KS@())" )&4-$':"!!!!"":" ,I&$" 04." <" 4"2$''$"/(2$00$'=""!!! ! !!!!!!!! ! ! ! ! ! ! ! ! !!!!! ! !!!!!!!! !!!!!!!"# ! !!!!!"" ! ! ! !"!"#! "#$%*!O(&,$'%$%" 4''%$.%" A&+" KSH" -(/" 0$**$-" %40" 4" /50A1'.-C('$'" *4-" ,$2" 04*'4'*" !;=Zb="Y''%$.%$'"3$-%5&"+,"KS@())")&4-:"!!""!!:"/10%4)04-$&%"/$2",(01/"+.%4,$&%" 4"2&4A%-%4/$':"! !!="#$0$&"+,"4''%$.%$'",40"/$2"+'2&$"(&2",I&$"A(&5&-+.$%"+,"-+0*"+,".&+A%" 4"KS>H:"2+"2$''$".&+A%$'"/$02$-"4''"4"KSH=""!!"# ! ! !!!!""!!! !!!!"#!!!!"# ! "#$%+!7('@+'%4N4)+%4,4%B"3$*&$'-'4'*$'$"%,4'*$&"+.%4,$&%",(01/"%40"5",I&$"04.%"A(&"?,$&"'(2$"4"-%$*"c="Y"%400$**"/5"2$%"0$**$-"%40"$'"-04."3$*&$'-'4'*"A(&"2$0,(01/"4".(-%'+2-.1&,$'"A(&"1%.(304'*:"!!"! ="!!!!!!"$&"-$%%$%"+,"+00$"-N$'+&4$&"A(&"2&4A%-%4/$"%"-(/"*5&"*C$''(/"'(2$"B=""!! ! !!!!! ! ! !!!!&!! ! !!!! !!&!! ! !! "#$-,!!!"# ! ! !!"! " ! ! !! ! ! !!!!&!! ! !!!! !!&!! ! !!" !;=[!"
;@<@<;]< /AA9D09:=8?B?8985A7=B%!! ! !! ! ! !! "#$-#!!! ! !! ! ! !!!!! ! ! !! "#$-%!!! ! !! ! ! !! "#$--!!! ! !! ! ! !!!!! ! ! !! "#$-'!!!"! ! !! ! ! !! ! ! ! ! ! ! ! !! "#$-(!!!! ! !! ! ! ! ! ! ! ! !! "#$-)!!!"! ! !! ! ! !! ! ! ! ! ! ! ! !! "#$-*!!!! ! !! ! ! ! ! ! ! ! !! "#$-+!!!"! ! !! ! ! !! ! ! ! ! ! ! ! !!! "#$',!!!"! ! !! ! ! !! ! ! ! ! ! ! ! !!! "#$'"!!!"! ! !! ! ! !! ! ! ! ! ! ! ! !! "#$'#!!!! ! !! ! ! ! ! ! ! ! !! "#$'%!!!! ! !! ! ! ! ! ! ! ! !! "#$'-!Y")&+.-4-",40"$'"+.%6&"-(/"3B&"4''".&+A%"4"$%"/+&.$2"6'-.$"5"-$%%$")&4-$'"-(/".&$,$-"A(&"$%" ,4--%" ,(01/" -%6&&$" $00$&" 04." /+&*4'+0.(-%'+2$&" -(/" )506)$&" ,$2" -+0*" +," .&+A%$'="#$&-(/"2$%" (*-5" $&" +'2&$" +0%$&'+%4,$"/+&.$2-)0+--$&" 5" A(&,+0%$" .&+A%$'" 4:" ,40" )&4-$'" 4"%400$**" -$%%$-" (,$&" A(&,$'%$2$" /+&*4'+04''%$.%$&" A&+" 2$" +0%$&'+%4,$" /+&.$2$'$=" M'"()%4/+0"312.1&,$"$&"4001-%&$&%"/$2"&62%"4"O4*1&"Z[="T12.1&,$'"04**$&"(,$&"2$'"?6B$-%$"+," /+&*4'+0.(-%'+2-.1&,$'" (*" .1&,$'" A(&" +0%$&'+%4," /+&*4'+04''%$.%:" ?,(&" 24--$" $&"A(&$'.0$%"%40"5",I&$"-%B..$,4-".('-%+'%$=""
a!""
"
:-7!+%AI<%T!.3!+0#%)#.%)*+7-$*6341"$*.%47%*6"#+$*"-0-$$"#3"%T12*4,'4'*--%&+%$*4$'" (,$&" $&" A(&-6.%" /(2$00$&%" 4" A(&,+0%'4'*-)&(30$/$%=" ff&(A4%%/+.-4/$&4'*$'"4"/50A1'.-C('$'"(*"2$'"3$*&$'-$2$"A0$.-43404%$%$'"$&"04.$,$0"+'%+%%"5"4/)04-4%%"%,4'*$"2$''$"*C$''(/=""" %
a;""
gKHfi"4"+0*(&4%/$':"?,(&",(01/"+00(.$&%" 4"KS>H"(*"1.$/+&.$2$%"3$-%$//$-="L,$&" %4/$",40" -5"2+''$"?,$&%" -4%%"-13)&(30$/"(*"2$%"*$'$&$&$-"2$&/$2"!cQ"-04.$"-13)&(30$/=""
"
:-7!+%AQ<%T#$.#+1%.#34)24$#+-$71*674+-")#%5#$G""#"%2H%>4+0*6"$-$71)4.#66#$%D0*(&4%/$'",40" A1'*$&$"-(/"4"O4*1&"Z`=">)%4/+0" 06-'4'*")5"/+-%$&)&(30$/$%:"KHf:"304&"A1''$%" A6&-%" ,$2" 5" 06-$" 2$%%$" A(&" -$*=" Y" KHf$'" +,*C6&$-" 2$%" ?,(&" /B$" &$--1&-$&:" ?$&"A0$.-43404%$%:"-(/"304&"+00(.$&%"%40"2$"+'2&$"/+&.$2$'$="P6-'4'*$'")5"KHf"*4&"$'"/('(%('"()%4/4-%4-." *&$'-$=" #$&$%%$&" 06-$-" +00$" 2$" !cQ" -13)&(30$/$'$:" Ef:" *4%%" 06-'4'*$'" )5"/+-%$&)&(30$/$%=" Y"?,$&"4%$&+-C('",40"-13)&(30$/$%"06-$-"%40"()%4/+04%$%="E13)&(30$/$%"*4&" $'" 4..$@/('(%(':" )$--4/4-%4-." *&$'-$" )5" /50A1'.-C('-,$&24$'=" O&+" 06-'4'*$'" 4"-13)&(30$/$%"-.+)$-"2$%"$'"104.?$%:"$%".1%%:"-(/"&$%1&'$&$-"%40"KHf="D0*(&4%/$'"-%+&%$&"-5")5"'B%%:"?,(&"KHf"06-$-" A(&"-$*"(*"2$'"'B$" 06-'4'*$'"(*"&$--1&-+00(.$&4'*$'"%$-%$-"A(&" +00$" -13)&(30$/$&=" 7B" ()%4/4-%4-." *&$'-$" *4-=" D0*(&4%/$'" A(&%-$%%$&" ?$0%" %40" 2$'"()%4/4-%4-.$" *&$'-$'" 4" KHf" $&" 04." 2$'" )$--4/4-%4-.$" *&$'-$'" A&+" -13)&(30$/$'$=" f5"2$''$" /5%$'" ,400$" $'" -$&4$" +," A0$&$" -/5" )&(30$/$&" 304%%" 06-%" 4-%$2$'A(&" ?$0$"A(&,+0%'4'*-)&(30$/$%" 4" $%%=" M%%$&-(/" .C6&$%42$'" 6.$&" /$2" +'%+00" ,+&4+30$" (*"3$*&$'-'4'*$&",40"2$%"06''$"-$*"5"06-$"A0$&$"-04.$"-/5")&(30$/"g8+-.4':";<!<i=""E(/"-N$'+&4(%&$$%"+'%B2$&"$&"-%6&&$0-$'$")5"-13)&(30$/$'$"A(&"$'.$0%%4/$'$"-%(&$"4"-$*"-$0,="#$&-(/"-13)&(30$/$'$",$2" 4/)0$/$'%$&4'*"?+22$",4-%"-$*"5",I&$" A(&"-%(&$"%40"5"06-$-"4"&4/$04*"%42:",400$"A(&A+%%$&'$"+'3$A+0%"5"2$.(/)('$&$"(*-5"24--$="E13)&(30$/$'$"?+&"$'"-%&1.%1&"-(/"0$**$&"%40"&$%%$"A(&"2$.(/)('$&4'*"/$2"?$'-B'")5"-N$'+&4(="#$%"$&"?(,$2-+.$04*" %(" 2$.(/)('$&4'*-/$%(2$&" -(/" .+'" 3$'B%%$-" %40" 2$%%$R" P+*&+'*$" (*"#+'%^4*" h(0A$=" Y" P+*&+'*$&$0+.-$&4'*" &$0+.-$&$-" '('@+'%4N4)+%4,4%B" 3$*&$'-'4'*$'$:"?,(&" ?,$&" '('@+'%4N4)+%4,4%B" 3$*&$'-'4'*" *4-" $'" P+*&+'*$" /10%4)04.+%(&" 4" /50@
aZ""
A1'.-C('$'=" #$&/$2" .+'" ?,$&%" -N$'+&4(" 06-$-" A(&" -$*" -$0,=" #$.(/)('$&4'*$'" ?+&" ,4-%"-$*" 5" &$21-$&$" .C6&$%42$'" 2&+-%4-." A(&" 104.$" -%(.+-%4-.$" )&(30$/" gEN?10%^" k" d+&6$:"!bbbi="#+'%^4*"hf5"2$'"+''$'"-42$",40"$'"-N$'+&4(A(&/10$&4'*"0$**$"%40"&$%%$"A(&"P+*&+'*$&$0+.-$&4'*"(*"#+'%^4*"h(0A$"2$.(/)('$&4'*="#$%"$.-4-%$&$&"4"%400$**"*(2$" )&$@-(0,$&$" A(&" -N$'+&4(A(&/10$&%$" )&(30$/$&=" M'" )&$@-(0,$&" %+&" A(&" -$*" +00$",+&4+30$"4"$'"'('@+'%4N4)+%4,4%B"3$*&$'-'4'*"(*"&$21-$&$&"2$%%$"%40"X'",+&4+3$0:"$%%$&-(/"+00$"04.$,$0"/5"?+"-+//$",$&24="D'%+00",+&4+30$"304&"2$&/$2"4")&+.-4-"04.%"-(/"4"$'"'(2$@A(&/10$&4'*=""
f=""L,$&%" -13)&(30$/" ?+&" A4&$" -%$*=" Ef" A(&" %4/$" %" $&" ,4-%" 4" O4*1&" Zc" /$2" &$$0%" +'%+00"A(&*&$'4'*$&" *C$'*4%%" /$00(/" 2$" %(" 4001-%&$&%$" A(&*&$'4'*$'$" 4" ?,$&%" -%$*=" D'%+00"A(&*&$'4'*$&",40"+,?$'*$"+,"+'%+00"/104*$"1%A+00"A(&"2$'j2$"-%(.+-%4-.$")+&+/$%$&'$"2$%"*4-"4'A(&/+-C('"(/"/$00(/"-%$*$'$="H$00(/"-%$*"Z"(*"["304&"-)(%)&4-$'".C$'%:"-(/".+'"%+"m"104.$",$&24$&="O(&24"312.1&,$'"4"M0-)(%"$&"-%B..$,4-"04'$I&",40"-(0*%",(01/"2+"(*-5"?+"m"/104*$" 1%A+00=" H$00(/" -%$*" [" (*" -%$*" `" 304&" ()-C('-)&4-" 4" 26*'/+&.$2$%" .C$'%:" /$2" m"/104*$"1%A+00="O(&24"2$''$"312.1&,$'"$&"-%B..$,4-".('-%+'%",40",(01/"2$%"*4-"%40-0+*")5"3+&$".1''$"%+"f"/104*$"104.$",$&24$&:"$%%"A(&"?,$&%")&4-@",(01/)1'.%="H$00(/"-%$*"["(*"`",40"2$%"(*-5"*4-"4'A(&/+-C('"(/"M03+-$%%$&-)6&-$0$':"/$2"p"/104*$"1%A+00="H$00(/"-%$*"`"(*" c" 304&" KS@())" )&4-$'" .C$'%" (*" ,(01/$%" +.%4,$&%" 4" -%$*" c" ,40" ?+" f"/104*$" 1%A+00=" G$2"3$&$*'4'*"+,"-%6&&$0-$'")5"/(2$00$'"%+-"2$%"4..$"?$'-B'"%40"2$"+'2&$")+&+/$%$&'$"-(/"304&".C$'%"4"2&4A%-%4/$'"g-%$*"ci:"2+"2$%"4..$"%+-"'($'"3$-01%'4'*$&")5"3+.*&1''"+,"24--$="#$%"$&"3$-01%'4'*$'$"-(/"$&"4'%$&$--+'%$"A(&24"24--$"+,*C6&".C6&$%42$'"A(&"/(2$00$'=""
a[""
"
:-7!+%AS<%(!52+456#)%>4+%"-)#%"%D'%+00"-N$'+&4$&"A(&"?,$&%"Ef"$&"+'%+00"/104*$",$4$&"A&+"-%$*"Z"%40"-01%%'(2$'$="""!"#$%&'#&!!!!" ! ! ! !" ! ! ! !!"!"M'"'(2$"2$A4'$&$-" -(/".C$'%" ,$2" +%"2$%" *C6&$-" $'"3$-01%'4'*="G$2"3$&$*'4'*" +," +'%+00"'(2$&" 4" -%$*" c" /$2&$*'$-" 2$&A(&" .1'" 2$" 104.$" ff"z"["$&"+'%+00",+&4+30$"0+'*-"X'",$4"A&+"-%$*"Z"%40"c=""!"#$"%&'!!!!!"! !"#$%&'()(&*+,#&'$- ! !!"! ! !!! ! !!"71/$&4-.$" $.-$/)$0" )5" -%6&&$0-$'" )5" -13)&(30$/$'$" ,4-$-" 4" 8+3$00" !;=" #$%" $&" *4%%"$.-$/)$0")5"%&$"104.$".(/34'+-C('$&"+,"+'%+00")&4-)1'.%:"f:" 4"312.1&,$'$:"+'%+00"1%A+00"A(&"$'")&4-:"m:"(*"+'%+00"1%A+00"A(&"M03+-$%%$&-)6&-$0:"p="" " &T90=7?97%?%&J% *2497%?%&J% E=7?=>39%?%&J^%%0249627GF397?0:% E=7?=>39%?%&J^%5T90=7?2627GF397?0:%
J% M% !"c<<" ["<`[" [<`[" ;`"c<<"d% ;]%
e% ;]%
J% O% [";;`" !<";;Z" !<";;Z" Q<";a`"d% ;H%
e% ;H%
J% P% !`"Qac" Za"!ba" Za"!ba" Z[b";a;"d% @;%
e% %@;%
8*5#66%;@<%("9++#61#%2H%(W%D," %+3$00$'" .+'" $'" 0$-$" +%" -%6&&$0-$'" )5" -13)&(30$/$'$" &+-.%" 6.$&" '5&" +'%+00"/104*$"1%A+00"(*")&4-)1'.%"6.$&="E13)&(30$/$'$"$&"04.$,$0"-/5"'(."-$0,"/$2"f"04."c"(*"p"(*"m"04.";!:"%40"+%"A(&A+%%$&'$"+'%+&"Ef$'$",40".1''$"06-$-"4''$'"&4/$04*"%42="" "
a`""
f&$24N%(&"DE"$&"$'"+.%6&"-(/"*$'$&$&$&"-)(%)&4-)&(*'(-$&"A(&"78M"g7B0+'2:";<!;i
;@<M<;< &T90=7?2794FA5L20%B94%A27793=5L20%T$,4-%" .(&&$0+-C('" /$00(/" %(" -%(.+-%4-.$" )+&+/$%$&$" .+'" 3$'B%%$-" %40" 5" &$21-$&$"-N$'+&4$&" 4" A(&,+0%'4'*-/(2$00$'=" Y" O4*1&" Za
"
:-7!+%AU<%(\#$*+-4+#.!31?4$%0#.%34++#6*1?4$%"
;@<M<;<;< 9.(%.)>=#)"#"7,).%&"8&$)2-%.&1"%"0.*.%.&K$*&$-C('-+'+0B-$&" $&" *C$''(/A6&%" A(&" )+&+/$%$&'$" 2$&" 2+%+" $&" %40*C$'*$04*" (*" 2$%" $&"/104*?$%"A(&"-N$'+&4(&$21.-C('",$2".(&&$0+-C('="#$%"304&"3$'B%%$%"$'"%(//$0A4'*$&&$*$0"
ac""





W27793=5L20% #DAB=47=8% $=8=IF0A897%>)-C('-)&4-""26*'/+&.$2" >)-C('-)&4-""1.$/+&.$2H" <:[Z" <:!b" `;"M0-)(%)&4-" KS>H"()-C('-)&4-" <:[c" <:;!" ;Q"M03+-)&4-[" M0-)(%)&4-" <:ba" <:bZ" Z[`"KS@())")&4-" M03+-)&4-" <:b`" <:Qb" Z[`"KS@())")&4-" M0-)(%)&4-" <:a`" <:`a" Z<`!"






;@<O< #95F38=897%O(&,+0%'4'*-/(2$00$'" )0+--$&$&" A(&3&1.$&A0$.-43404%$%" 4" c" 104.$" /+&.$2$&" *C$''(/" X'"1.$:"/$2"/50"(/"5"/+.-4/$&$")&(A4%%="H(2$00$'"$&"-%(.+-%4-.:"2+"+,*C6&$0-$&"(/".&+A%@+00(.$&4'*" %+-" A6&" 4'A(&/+-C('" (/" )&4-$&" (*" ,(01/" 4" /+&.$2$'$" $&" .C$'%=" #$%" 304&"3$'B%%$%"%("104.$"/+&*4'+0.(-%'+2$&R"$'"A(&"1%.(304'*"+,".&+A%"(*"$'"A(&")&4/I&&$-$&,$"-%40%"%40*C$'*$04*="H+&*4'+0.(-%'+2$'$",40"6.$"/$2".&+A%$'"-(0*%"$00$&"/$2"-%6&&$0-$'")5")&4/I&&$-$&,$'=" f
ab""
f&4-$'$".+'"2$&/$2"?$00$&"4..$"-+//$'04*'$-"24&$.%$="8+3$00"!["())-1//$&$&")&4-$&"(*",(01/"4"M0-)(%:"KS>H:"KSH"(*"M03+-"4"7>Z:";<!!="P$-$&$'"/4''$-")5"+%"KS>H"?+&"3$*&$'-$%"-$-('*"%40",4'%$&?+0,5&$%="""
% #W"(
`% #W(P% )3>=5% )35I28\%D'2$0"%4/$&"/$2"?6B$-%")&4-" ["l" a"l" ;"l" Qa"l"D'2$0"%4/$&"/$2")&4-"?6B$&$"$''"-)(%)&4-" !!"l" !!"l" ;"l" @"8(%+0%",(01/"4"/+&.$2$%:"nHh?o" a`Z;" [<"Q!`" ["!Z<" Q"Qb["aQa"D'2$0"%4/$&"/$2"+.%4,4%$%"4"/+&.$2$%" @" !!"l" ["l" !<<"l"FC$''(/-'4%%04*")&4-:"nwjHh?o" ba" [Z;" Zc<" Za!"
8*5#66%;I<%'*+3#.1-$>4+)*1?4$%O(&" 5" -+//$'04*'$")&4-$&" (*" *$,4'-%/104*?$%$&" 4" 2$" +0%$&'+%4,$"/+&.$2$'$" %40" M0-)(%:"/5"2$%"%+-"?$'-B'"%40"?,(&"(A%$"24--$"/+&.$2$'$"3$'B%%$-="KS@())")&4-$'"$&"2$A4'$&%"%40"5",I&$" ?6B$&$" $''" -)(%)&4-" 4" %4/$&" /$2" +.%4,$&4'*=" G(01/" 4''312%" 4" KSH" +.%4,$&$-"+004.$,$0"4".1'"!!"l"+,"%4/$'$="#$&-(/",(01/"4..$"-$0*$-"4"M0-)(%:"/$'"4''/$02$-"4"KSH"4"-%$2$%:",40"2$%".&$,$-"$%")&$/41/"4"KS@)&4-$'"A(&"5".1'"304".(/)$'-$&%"4"!!"l"+,"%4/$'$"?,(&"+.%4,$&4'*"-.C$&="#+"1%.(304'*"+,".1'2$&-" A(&3&1.".1'",40" -.C$",$2"+.%4,$&4'*:",40"2$%" 2+" .1'" )506)$" .(-%'+2$&" A(&" +**&$*+%(&" 4" !!" l" +," %4/$'$=" KS@)&4-$'" 05" 4"*C$''(/-'4%%"Z<:["l"(,$&"-)(%)&4-$'"4"%4/$'$"?,(&"+.%4,$&4'*"A(&$.(/="#$'"-%(.+-%4-.$"/(2$00$'",400$"*4%%"$%"-,+&")5"(/"2$''$")&4-A(&-.C$00$'"$&"?6B"'(." %40"+%"+**&$*+%(&",40"?(02$"%403+.$",(01/"4"M0-)(%"(*"3I&$"&4-4.($'"A(&"5"4..$"A5"+.%4,$&%"4''312%",(01/"4"KSH=""8+3$00$'" ,4-$&" +%" *C$''(/-'4%%-)&4-$'" 4" KS>H" $&" '(.-5" 0+,=" #$%%$" .(//$&" +," +%"()-C('-)&$/4$'"1%3$%+0$-"A(&"+00$"%4/$&:"1+,?$'*4*"+,"+.%4,$&4'*="#$%"$&"+0%-5"3+&$"!!"l"+,"%4/$'$"?,(&"1%.(304'*",40"-.C$"(*"4"2$"&$-%$&$'2$"Qb"l"%4/$'$",40"+**&$*+%(&"/(%%+"()-C('-)&$/4$"1%$'"+%"2$%")506)$&"'($'".(-%'+2$&=">/"()-C('-)&4-$'"$&"?6B"'(."%40"+%"+**&$*+%(&" ,40" ,$0*$" 5" ?(02$" +," ,(01/" 4" KS>H" 4" $'" 1.$" +," *+'*$':" ,40" &$-10%+%$&" A&+"A(&,+0%'4'*-/(2$00$'"-,+&$")5=""M03+-"30$".1'"3$'B%%$%"4"["l"+,"%4/$'$"4";<!!="M03+-)&4-$'",+&"?6B$&$"$''"-)(%)&4-$'"4"?+0,)+&%$'"+,"24--$" %4/$'$="f$&" 4"2+*"$&"+0%-5" 4..$"M03+-"$%"/+&.$2"-(/"-B'$-"5",I&$"-)$-4$0%"+%%&+.%4,%"A(&".&+A%-+0*=""840" -+//$'" 05")&4-$'$" 4"KS>H:"KSH"(*"M03+-"?6B$&$"$''"-)(%)&4-" 4"!Z"l"+," %4/$'$" 4"06)$%" +," ;<!!=" Y" 24--$" %4/$'$" 05" 2$'" ?6B$-%$" +," )&4-$'$" 4" *C$''(/-'4%%" Z;" l" (,$&"-)(%)&4-=" Y")&+.-4-",40"2$%"-4"+%"+**&$*+%(&".1''$"-(0*%".&+A%" %40"Z;"l"?6B$&$")&4-"$''" 4"M0-)(%" 4" !Z"l"+," %4/$'$" 4" ;<!!="#$%%$" ,400$" %40-,+&%" ()%4/+0" +00(.$&4'*"1%$'"?$'-B'" %40"""""""""""""""""""""""""""""""""""""""""""""""""""""""""`"#$%"$&"3$&$*'$%"$'"*C$''(/-'4%%04*"KS>H")&4-")$&"%4/$:"-(/"3$-%5&"+,"()-C('-)&$/4$"4"%400$**"%40"KS@)&4-"4"%4/$&"/$2"+.%4,4%$%"4"KSH="f&4-$'$"*C$02$&"A(&"KS>H@1.$:"(/&52$"7>Z=""c"Y"%4/$&"/$2"+.%4,$&4'*"+,"())&$*10$&4'*-.&+A%="a"Y"%4/$&"/$2"-+0*"4"7>Z="
Q<""
A(&)04.%$0-$-)$&4(2$&" $00$&" .(-%'+2$&=" #$%" ,4-$&" +004.$,$0" $%" %B2$04*" )(%$'-4+0$" A(&" 6.%"4''%$.%",$2"?+'2$0"4"/+&.$2"1%(,$&"M0-)(%="84204*$&$:"4"+,-'4%%"b=!=Z=`:"30$"2$%"24-.1%$&%"$'" A(&,$'%$%" 6.%" 4" +.%4,4%$%" 4" 3+0+'-$/+&.$2$'$" (*" )5" M03+-=" H$2" 6.%" %40312" (*"$%%$&-)6&-$0" )5" 24--$" /+&.$2$'$" ,40" +.%4,$&4'*--+''-B'04*?$%:" )&4-$&" (*" 312*4,'4'*-@-%&+%$*4$&"$'2&$-"(*"+**&$*+%(&-"*$,4'-%)(%$'-4+0",40".1''$"%40%+="E+/0$%"*4&"2$%%$"*&1''"%40"5"%&("+%"$'"+**&$*+%(&".+'"6.$"4'N$'%4,$'$"%40" A(&3&1.$&A0$.-43404%$%"?(-"-01%%.1'2$'"*C$''(/")&(A4%%/+.-4/$&$'2$".&+A%A(&,+0%'4'*=""" "
Q!""
b" $&" 2$%" A0$&$" /+&.$2" (*" A4'+'-4$00$" )+)4&$&" %40*C$'*$04*" A(&"+**&$*+%(&$'"4"%400$**"%40"2$"-$.-"/+&.$2$'$"4'.012$&%"4"A(&,+0%'4'*-/(2$00$'="Y"$%",42$&$"+&3$42",400$"2$%",I&%"+,"4'%$&$--$"5"1%,42$"/(2$00$'-"?(&4-('%"%40"5".1''$"4'.012$&$"A0$&$"+," 24--$:" A(&" $.-$/)$0" ()-C('$&:" A1%1&$-:" A(&U+&2-:" M7>f" (*" KS>H@-$-('*=" f
%
Q;""
``"l"+,"3$-)+&$0-$'$:"/$'-"1%.(304'*"+,")+'$0(,'"(*",+&/$.+30$&"-%("A(&"2$"&$-%$&$'2$"[`"l="7$%%(*$,4'-%$'"$&"A(&"04%$'"4"-$*"-$0,"%40"+%"2$%"$&"&$+04-%4-."5"+'%+"+%"'(&-.$"?1--%+'2$&",40"$'*+-C$&$"-$*"4"0+-%-%B&4'*"/$2"/4'2&$"*$,4'-%)(%$'-4+0$%",$2"0+-%-%B&4'*$'"6.$&="H(2$00$'"30$"-5"%$-%$%"/$2"%B-.$"-)(%)&4-$&:"-(/"$&"*$'$&$0%"?6B$&$"(*"/$&",+&4$&$'2$"$''"2$"'(&-.$="#$%%$"&$-10%$&%$"4"a`"l"-%6&&$"3$-)+&$0-$"/$2"-+//$"A(&3&1.-2+%+=" f&4-,+&4+-C('$&" (*" tf
QZ""
















Qb""
S+)+-4%$%-3$*&$'-'4'*$'"304&"-(/"A60*$&"!"#$%! ! ! ! ! ! !! ! !! !!! ! !!" !! ! !!""
;P<@< #9:795L205=0=3N597%K$*&$-C('-)0(%"/$00(/")&4/I&/+&.$2"()-C('-)&4-:"1.$@"(*"26*'e"
"K$*&$-C('-)0(%"/$00(/"M03+-)&4-"(*"M0-)(%)&4-e"
"K$*&$-C('-)0(%"/$00(/"KS@())")&4-"(*"M03+-)&4-e"
""" "
b<""
K$*&$-C('-)0(%"/$00(/"KS@())")&4-"(*"M0-)(%)&4-e"
""K$*&$-C('-)0(%"/$00(/"KS@'$2)&4-"(*"-)(%)&4-e""
"K$*&$-C('-)0(%"/$00(/"M0-)(%)&4-"(*"KS>H"()-C('-)&$/4$e""
"
%
